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PREFACE. 



It is now more than twenty years since I first took 
up the question of Dairying, considering it an industry 
of first-rate importance but far too much neglected, 
and seeking to infuse some little of new life into it ; 
and my tongue and pen have been tolerably busy 
upon the subject ever since. 

I have for some time had the satisfaction of seeing 
the greatly awakened interest which is taken therein 
now, as compared with a quarter of a century ago, 
and of knowing that a very substantial measure of 
progress in dairy reform has been attained. At the 
same time I am aware that much remains to be done 
before we have reached the degree of perfection which 
we may fairly hope to attain, and that the need of 
tuition will be perennial so long as dairying remains 
an industry of man. 

The present volume is based upon a series of eight 
articles which were published in the summer of 1892, 
and which received so large a meed of favour as ta 
justify the belief that they would be welcomed by 
the public in a form which is at once permanent and 
convenient. 
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Those articles, however, have now been altered, 
expanded, and to a great extent recast, with the view 
of adapting them for publication in book form. Seven 
new chapters have been written, and are added to 
the original and expanded eight, the whole of them 
aiming to form a useful book on Practical Dairying, 
suitable for the use of advanced pupils in the Schools, 
for students in the Agricultural Colleges, for those 
who avail themselves of the current system of tech- 
nical instruction in dairy work, and for the rank and 
file of dairy farmers. The usefulness of the volume 
will be largely increased by the illustrations now 
added to the original matter. Several of the photo- 
types of prize stock have been taken by permission 
from Prof. Robert Wallace's well-known book, The 
Farm Live Stock of Great Britain." 

Twenty-five years ago there were but few writers 
and teachers in the domain of the dairy ; now there 
are many, and the number is constantly being aug- 
mented. The literature of the dairy, indeed, is now 
quite extensive, and technical education is in full 
swing in the dairying counties. Alany ladies of grace 
and education have taken up dairy tuition as a pur- 
suit in life, and many others, now in training, are 
coming forward to emulate them in their beneficent 
work. All honour to them I sa.y, and all success 1 
hope, for they are doing what will be of permanent 
advantage to the country at large. 

SiiEEx, Ashbourne. 

January 1, 1893. 
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CHAPTER I. 

AN IDEAL DAIRY FARM. 

A. Model Farm.— Pasture and Meadow.— A Special Point.— An Accessory 
Farm. — Production of Milk.— A Pleasant Picture. — Slieds and Out- 
buildings. — Crops. — A Perfect Little Dairy. — The Live Stoclr. 

From the point of view on which a practical dairy farmer 
takes his stand, any dairy farm comes within the limits of 
ideality if, during the period which stretches back to the begin- 
ning of the eighties, it has yielded a profit of 8 or lo per 
cent, on the tenant's capital, and kept the family ! This is 
understood to include the value of the services performed by 
the farmer and his wife and children. Indeed, an average 
profit of 5 per cent., after the accounts have been debited with 
all payments and depreciations, is one which, unfortunately, has 
of late years been far too much " honoured in the breach than 
the observance." 

Ideal dairy farms, maintained for fancy, regardless of 
profit, and dairy farms, not ideal, which have yielded reason- 
able profits, are not quite so numerous now as they were a 
dozen or fifteen years ago. During the seventies, and for 
some years before them, there was inducement enough to com- 
l?ine the ideal with the practical in dairy farming \ at all 
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events when the farmer happened to be his own landlord ; but 
for all that it was not too generally done. 

Whenever we happen to drop on a period of handsome and 
sustained profits — the seventies were one of this sort — there 
soon sets in a tendency, in some quarters, in the direction of 
ideahty in farming : the word may be taken to mean improved 
or model buildings, probably new ones, well-trimmed fences, 
new gates, good roads, bigger crops, better live stock, smarter 
equipments, and so on. 

It is generally a good sign when sucli improvements are the 
rule rather than the exception, for the men who make them 
have money to spend and encouragement to spend it. From 
this point of view, therefore, reasonable ideality in farming is 
not a thing to be laughed down, for it is the substance of money 
made and the evidence of more that is expected. 

A Model Farm. 

In the month of October, 1891, I went to see the model 
dairy farm which is occupied by Mr. G. T. Barbara, at Finchley, 
near London. It is an ideal dairy farm to ^11 intents and pur- 
poses, and a practical one too, and therefore I cannot, perhaps, 
in a chapter like this, do better than describe it. The situation 
of the farm is just about perfect, and is therefore ideal ; indeed, 
no farm can be ideal unless it has an ideal situation. It is 
amongst the rolling loams of Middlesex, sloping to the south, 
well enough timbered to make it handsome and almost park- 
like ; it runs alongside a magnificent road, and is in sight of the 
suburbs of London ; the land, not naturally the most fertile to 
be found in England, is of that free and open kind which so 
willingly responds to liberal treatment. It was too late in the 
season to inspect its herbage botanically, for the pastures and 
aftermath had been eaten off tolerably bare. But the soil is of 
a nature to nourish a variety of the more nutritious grasses, and 
it does well in a " dropping season," along with the genial 
vrarmth which characterises the southern counties. 

The meadows yield very large crops, and are commonly 
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mown twice in the year ; but then they are frequently dressed 
with the rich manure produced by a herd of dairy cows that are 
most generously fed with cake and various sorts of corn all the 
year round, in addition to which some 400 tons of stable 
manure are brought each year from London, where Mr. Barham 
keeps 130 horses in connection with the great retail milk trade 
of the Express Dairy Company, of which he is the managing 
director. Mr. Barham believes in developing the utmost capa- 
city of his land by frequent dressings of rich manure. 

Pasture and Meadow. 

The farm consists of 120 acres, no of which are in perma- 
nent pasture and meadow, and 10 in prolonged arable culture. 
The pastures are dressed whenever they need it with horse 
manure from town, and probably they are dressed at times when 
no one would say they really needed it. To dress pasture land 
with horse manure is excellent farming practice, particularly 
where cows eat the grass. Such manure as this from the London 
stables is as good as could be found of its kind, richly com- 
pounded of the fertilising elements — nitrogenous and phosphatic 
elements— which are so excellently suited to promote a rich, 
varied, sweet, and abundant herbage, amongst which white 
clover is conspicuous on suitable soils. But this is not all the 
benefit resulting from such dressings of manure. We know- 
that mineral superphosphate will promote the growth and im- 
prove the quality of the herbage of old grass land, particularly 
on a strong, damp soil ; but it is purely a mineral manure, 
whereas that from the stables is a vegetable manure, which, 
containing the elements of hay as well as of corn, supplies 
the earth with the properties which cropping and grazing 
take out of it. 

And, again, it is well known, too, that land manured with 
the solid excreta of horses produces a herbage that is pecu- 
liarly acceptable to cows, so that such land will graze off 
much cleaner and leveler than it would if dressed with excreta 
from the cow-sheds. Marked instances of this have come within 
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my own experience in times gone by, and, indeed, are coming 
still. Mr. Barham has ample faith in the dictum that if you 
feed the land the land will feed the cattle ; and he carries it 
out to the utmost, or nearly the utmost expedient limit. 

A Special Point. 

The number of cows in milk on the farm averages about 40 
all the year round ; there are also four Shire horses, two of 
them mares in foal, several roadsters for running the milk vans, 
and a very breedy mare with a foal at her heels. About the 
live stock I shall have more to say presently. AVell, for these 
animals there are 30 to 40 acres of pasture, while the meadows 
cover 70 to 80 acres; that is, in a grassy season, 30 acres of 
pasture will suffice, leaving 80 for mowing. As I have said 
before, the meadows cut very heavy crops, as meadows will if 
they be dressed every winter with manure from cake and corn. 

Mr. Barham evidently believes in having a large accumula- 
tion of hay on the premises in times when other people's hay is 
cheap in the market; but he takes care that the accumulation 
is all of his own growing, for the hay grown on well-farmed land 
is above average hay in nutritive value. I do not remember 
ever seeing before, on a farm of 120 acres, such a wealth of big 
hayricks, of 40 to 50 tons each, — six or seven of them. When 
meadows are manured as these are at Finchley, and when the 
cows constantly eat cake, corn, brewers' grains, and, in winter, 
roots, it is quite feasible to accumulate a large stock of hay 
against the inevitable time of scarcity; and half a dozen big 
ricks of good hay, framed by the oak fence of a rickyard, form 
a picture which any dairy farmer may regard with satisfaction. 
They are like having a good balance at one's bank. 

Mr. Barham does not concern himself much about silage ; he 
looks upon it as not the right sort of thing to produce milk 
from, and not a pleasant thing to use. Brewers' grains and 
roots, supplemented by corn and cake, suit his purpose better ; 
and he is in no fear of tainted milk, as he would be if silage 
were given to the cows. 
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An Accessory Farm. 

Besides the College Farm, Mr. Barham has an outlynig farm, 
down at Wadhurst, in Sussex, where he keeps his surplus cattle 
— the cows that are dry For calving, the young ones for replen- 
ishing the herd, and so on;, a sort of preparatory school to the 
College Farm, a nursery in which the young bovines are trained 
tor the practical work they have to do later on. He has also a 
sort of supplementary milk-producing farm at Hampstead — 
a semi-model farm — on which 30 to 40 cows in milk are 
kept. In order to keep up a constant supply of milk for the 
suburban homes of the locality, it is, of course, necessary to 
have cows calving pretty well all the year round, particularly 
in the autumn and winter. But a constant supply is not all 
that is aimed at — constant, I mean, in respect of quantity; for 
a constant quality is also wanted, and a succession of newly- 
calved cows gives to the milk that freshness and tone, so to 
speak, which are required by the somewhat fastidious house- 
holder of to-day. 

The question of uniformity in quality and character of 
the milk is a matter of quite as much importance to a fashion- 
able milk trade in suburban London as it is to the provi- 
sion dealer who supplies the West End families with butter, 
and I shall have more to say about it in a subsequent chapter. 
Surrounded by an increasing population, in a favourite suburb 
of London, the College Farm has a ready retail trade for all its 
milk, at*fourpence a quart. This, indeed, is a primary feature 
in an ideal dairy farm, which at the same time is a profitable 
one. Personally, I should be inclined to refuse the term ideal 
to a dairy farm that did not yield a profit. But this, of course, 
is a matter of opinion, for there are idealists in farming who 
do nt)t much care to make a profit. Years ago there were 
a good many of them ; more than there are at the present 
time. 

Production of Milk. 

In the year i8go the milk produced on the College Farm 
amounted to 28,184 gallons. Half of the cows were Guernseys 
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and the rest Shorthorns and Kerrys, one-fourth of the number 
benig heifers and one-fifth four-year-olds. This yield of milk is 
an average of more than 700 gallons per cow; but as newly- 
calved cows are brought into the herd at times to replace such 
as are going dry for calving, the average yield is reduced to 
about 587 gallons per individual cow, if we reckon that she is 
in milk ten months out of the twelve. On this reckoning, how- 
ever, the money value of each cow's milk at fourpence a quart 
comes to close on £zi for the ten months. It will be ad- 
mitted, I think, that these figures supply a pretty considerable 
element of ideality to the College Farm at Finchley. The milk 
of each and every cow is weighed as soon as she has given it, 
the pail being hung on a spring balance which is there for the 
purpose. The weight of the milk is then entered on a sheet 
against the name of each cow from which it is taken, and the 
weekly totals are duly entered in a ledger in the office. 

In this way the value of each cow as a milker can be seen 
at a glance, and it is a practice which may be recommended to 
every dairy-farmer in the land. It is only in this way, indeed — 
supplemented by test or analysis, if the quality of the milk is 
to be known— that the cows which are not worth keeping or 
breeding from are found out ; and such cows are, of course, 
disposed of without much delay. Similarly, if a cow happens 
to be unwell, the fact is detected at once by the sudden drop 
in her yield of milk, and her ailment can be attended to before 
it has gone very far. 

A Pleasant Picture. 

The buildings at the College Farm were planned by Mr. 
Barbara, and erected a few years ago. They are well arranged 
for convenience, well lighted and ventilated ; and while utility 
is seen in every inch of them, they are at the same time orna- 
mental without being very costly. The main building is spa- 
cious, lofty, and well aired. 

First, you pass through a sort of entrance-hall, on one 
side of which is the laboratory, where all needful medicines 
and restoratives are kept ; and on the other is the oflice, in 
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which all the book-keeping is done; and above are men- 
servants' dormitories. This entrance-hall is roomy and use- 
ful for various purposes ; it is enclosed by a screen containing 
large panes of glass, through which the interior of the. main 
buildmg is seen to advantage. Up the centre of this main 
building is laid a tasteful but inexpensive aisle of Minton's tiles, 
which look dean and pleasant. On either side of this roomy 
aisle is a long row of intelligent and cheerful faces of the cows 
that give the milk; not quite al] of them are there, however, 
for the Kerrys are too little for the stalls ; but the placid and 
gentle Guernseys and the massive and composed Shorthorns 
regard you, as you pass along between the rows, widi eyes that 
seem to contain notes of interrogation. The stalls and 
mangers are all of pleasing design, and each cow's name is up 
behind her on the wall, which is garlanded with many cards 
that denote prizes won at the shows. The stalls are littered 
with small chips or shavings of wood obtained from some work- 
shop in town, and, while answering the purpose very well, they 
look clean, crisp, andpleasing. The chips act as absorbents of 
liquid excreta, and go out on the meadows in manure. 



Sheds and Outbuildings. 

At the far end of the main building we come to the rooms, 
and sheds, and spaces where chaffing of forage, pulping ofroots, 
and mixing of food are carried on. The chafifcutter, root- 
pulper, and cake- crusher are driven by a handy steam-engine 
near to. These offices were designed to make the work as easy 
and pleasant as could then be arranged ; it is, however, possible 
that the few years' experience already enjoyed might suggest 
certain little improvements here and there, and Mr. Barham 
thinks there may be something else wanted before finality of 
convenience has been attained. A man who takes a warm 
mterest in his farm buildings is commonly trying to discover 
some place or other where an improvement could be made. 

Linseed-cake is a good deal used, or rough cotton-cake 
whenever grass or roots are too relaxing to the cows' bowels ; 
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the husk of cotton-cake is understood to possess an astringent 
property, and may be used with advantage on farms where cattle 
" scour." At other times, pea-meal, oatmeal, bran, and " bis- 
cuit middlings," at the rate of 4 lbs. or 5 lbs. per cow per day, 
are mixed with grains, and half a bushel of this mixture is given 
to each cow twice a day. Besides this, they have in winter half 
a bushel each of roots per day, and a truss of hay is divided 
among eight of them. Cows that yield a large quantity of 
milk have their corn specially allotted, and so have those that 
are barren and are being fattened for the butcher during the 
fag-end of the milking period. When a barren cow begins to 
fall off in milk she has extra corn, and the result is that her 
milk improves somewhat in quality, whilst she takes on f^esh 
for the butcher. 

In a subsequent chapter I shall probably have something to 
say about the effect of improved food on the quantity and 
quahty of milk. (See pages 59 and 60.) 

Crops. 

Of the ten acres of arable land (which is friable loam, in- 
clined to burn in a hot summer) six are generally planted with 
yellow globe, golden tankard, and long red varieties of man- 
gels, A variety of this particular root is grown, because some 
seasons suit one kind, while other seasons suit another, and 
there is no chance of telling beforehand what any season is to 
be. In 1890 and 1891 the yellow globe made the best crop, 
but in other years the long red have averaged 45 tons per acre, 
when the yellow globe have averaged but 40^- tons. As soon 
as the mangels are all lifted and the tops consumed, the land is 
cleaned and ridged up for the winter, and the ridges are heavily 
manured in March from the cow-sheds ; ij- cwt. of nitrate of 
soda per acre is sown before the ridges are split to cover the 
manure. 

No fertiliser is bought save nitrate of soda, though it is 
likely that mineral superphosphate would be found very use- 
ful. An acre is sown with kohl rabi seed, and this supplies 
plants to fill up gaps among the mangels, and for the head- 
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lands. The mangel tops and kohl rabi, with whatever 
cabbages may have been planted, supply the cows with green 
food till after Christmas, the rabi being always considered a 
bonneboiiche. On the remainder of this ten-acre field, winter 
barley and tares are grown for the horses. By good cultivation, 
heavy manuring, and changing of crops about, the field con- 
tinues to do very well for green and root crops, although it has 
been growing them now for a good many years. There is, in 
fact, a lot of virtue in farmyard manure, when it has been made 
from cake and corn ; for my own part, I think such manure, 
made from a liberal consumption of decorticated cotton-cake, 
will produce better crops of meadow grass, whatever it may do 
of root crops, than perhaps any other kind of manure, liquid or 
solid. 

A Perfect Little Dairy. 

There is a perfect little dairy across the road from the build- 
ings, a dairy with a thatched roof and overhanging eaves. 
Probably a thatched roof is about as good as anything can be 
for a dairy : it keeps out the heat of the sun and helps to 
regulate the temperature inside the room. The dairy at the 
College Farm is tastefully finished with Minton's tiles, slate 
benches, and porcelain milk-pans that are white, and smooth, 
and clean, and very attractive to look. upon, as well as pleasant 
to use. They are not much wanted nowadays, however, for 
almost all the milk is sold : and, indeed, if it were not, the 
cream is obtained to greater advantage by a separator. The 
dairy, however, is there, and may be used if it is wanted. It 
was equipped with pans for cream-setting before the separator 
became such a potent instrument of the dairy, and many of them 
perhaps will never be wanted again, there, for the purpose. 
Cream-raising in pans will never become wholly a thing of the 
past, but henceforth the separator will be king in a large butter 
dairy, or in an establishment where milk and cream are pro- 
duced and sold. This is not the only dairy standing idle, so 
to speak, in the country. 

In many dairying counties there are scores and hundreds 
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which are not wanted now ; the milk trade has closed them 
until the time when they may haply be wanted in tlie future. 
So far as we can see at present, however, not only are they 
not likely to be wanted again for years to come, save perhaps 
occasionally when there is a plethora of milk in the sum- 
mer, but it will perhaps be worse for dairying at large if 
they should be wanted much in the future. At the same 
time, it may occur in a few years' time that butter-making and 
cheese-making, too, may again become profitable enough to 
induce a good many milk-selling farmers to give up the trade. 
Meantime the dairy at Finchley exists as a part of the original 
plan of the premises ; yet it is now but little more than an 
ornament. 

The Live Stock. 

The cattle consist of pedigree animals, carefully bred and 
trained for milk as well as flesh. The Guernseys, however, are 
not, as the Shorthorns are, susceptible of being made first-rate 
butchers' cattle. Many prizes have been taken by each of 
the three breeds— Guernseys, Shorthorns, and Kerrys — but the 
Guernseys are the leading breed, because of the extraordinary 
richness of their milk, of which, for medium-sized animals, 
they yield a large quantity. For a high-class milk trade, it may 
be doubted if any other breed would answer the purpose so well. 
The httle Kerrys also yield very rich milk, and, for the size of 
them, a large quantity of it. It may be taken for granted that 
a mixture of Guernsey, Kerry, and Shorthorn milk will give 
entire satisfaction to the most fastidious of customers. High- 
class bulls of each breed are kept for service, and everything is 
done to ensure purity and excellence of type all round. I could 
not help thinking how deplorable the misfortune would be if 
pleuro-pneumonia, or anthrax, or rinderpest were to invade the 
premises at the College Farm, for herds like these are not built 
up in a day. 

One of the Shire mares is by " Defiance," by " What's 
Wanted," and she was in foal to "Bar None." Another is 
by " King Charles," dam by " Dragoman," and she was in foal 
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to " Bradley." These mares and the other two Shires that are 
kept fetch grains from the brewery and manures from the stables 
in London, and do whatever horse-work there may be on the 
farm. 

A number of pure-bred poultry are kept in an excellent set 
of poultry-houses. Minorcas are liked best for laying, and Leg- 
horns, Old English Game, Cuckoo Dorkings, and Plymouth 
Rocks for table poultry. 

The farm herewith described is a model as well as an ideal 
farm. It is practically a grass-land farm, for only one field of 
it is under the plough. The advantage of location is made the 
most of in the retail milk trade. Consequently it can be re- 
garded as a typical farm only in so far as a trade of that nature 
is concerned, and it is one of a not very numerous class. More 
than 90 per cent., no doubt, of the dairy farms of England 
possess no such excellent facilities for the retail sale of milk. 
But it is a specimen selected for notice because it offers an 
example which may be followed with advantage in suitable 
localities, and also because, in a period of prolonged agricultural 
depression, it provides a pleasant picture of prosperous sub- 
urban farming. 



CHAPTER II. 



THE BEST BREEDS OF DAIRY CATTLE. 

Milk-yielding Capacity.— Tlie Shorthorns.— Milk versus Beef.— Ayr- 
shires. — Red Polled Cattle. — Jerseys and Guernseys. — Kerrys. 

Was it not in Household Words that Dickens said: "Should 
mankind ever return to the worship of animals, the Cow would 
become the chief Divinity " ? In this striking and beautiful 
figure of speech our great humourist gave expression to the very 
high estimation in which the cow is nowadays held by all 
the most civilised and progressive of nations, with, perhaps, 
the single exception of Japan. And who shall say that the 
great moralist's fanciful idea is altogether impossible or even 
improbable ? or that such worship would degrade the human 
mind as many forms of worship do which still exist on the 
earth, or which have passed away? It may be said, in any 
case, of all the different species in the animal world, that which 
is represented by the Cow is the one we could least afford to 
do without j and it therefore follows that, to say the least, we 
are bound to entertain a good deal of respect for the animal 
which is so immensely valuable to the human race. 

With the man — whoever he may have been — who is tradi- 
tionally said to have "kissed his cow," we may venture to 
admit that we feel a bit of willing sympathy. 

Milk-yielding Capacity. 

One of the most remarkable facts in connection with pedigree 
cattle-breeding during the last twenty years is the superior 
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value which is now accorded to the milk-yielding capacity of 
cows, as compared with the beginning of the period. Up to 
the seventies, milk was regarded as of quite secondary, and 
now it is of primary, importance. In nearly all of the leading 
pedigree herds of Shorthorns, for example, milk was deliberately 
sacrificed to other qualities — to beauty of form, early maturity, 
aptitude to fatten, and so on— in order to develop and strengthen 
these, as it was thought. No doubt the expanding milk trade, 
which has grown to such enormous dimensions since 1875, and 
the advent of cheese factories, which occurred in 1870, had a 
good deal of influence in bringing about the change I have 
alluded to in favour of the production of milk as the chief aim 
and purpose of a cow's existence. But earlier still it began to 
be suspected that we had been breeding our aristocratic Short- 
horns too much away from milk, and the milk trade and the 
cheese factories brought out and emphasised a very practical 
expression of that suspicion. For, after all, it is the dairy 
farmers upon whom Shorthorn breeders depend to buy a good 
many of their young bulls. 

It is not egotism on our part to say that no other country 
can pretend to possess breeds of dairy cattle equal to those 
which are natives of the British Isles. If there were other 
breeds elsewhere as good, or nearly as good, as the half-dozen 
of our own especial dairy breeds that we are properly and 
reasonably proud of, it is certain that we should have given 
them a trial long ago, and should have kept them if they were 
worth keeping. Not that we are dissatisfied with our own, or 
that we should like to change them for others ; it is simply 
because if there is anything good in the animal world, in any 
country, we like to have it for sake of comparison no less than 
for love of variety. 

Speaking personally, I may say that I have not, in any 
country near to us — in France, or Holland, or Germany, 
or Switzerland, or Belgium — seen dairy cows that took my 
fancy very much ; and that only in the magnificent valley 
of Texcoco, wherein stands the very interesting city of 
Mexico, have I seen a breed of cattle other than British that I 
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would much like to possess. These were polled cattle, quite as 
variously coloured as any of our own breeds, and more so than 
most of them, well-formed animals, and apparently good milkers; 
but, as they are natives of a tropical country, in a valley whose 
climate is no less delightful than its scenery is charming, it may 
be expected that they would not easily suit themselves to the 
damp and cold of the British Islands. 

The Shorthorns. 

Though I am free to admit that the production of both 
quantity and quality of milk form the chief duties of a dairy 
cow, there are other qualities which must also be cultivated and 
developed. We want a cow to give good milk and plenty of 
it; but when her career at the milking-pail is over, we want 
her to convert herself as quickly as she conveniently can into 
a big and good carcass of beef for the butcher; and so shall 
her days be speedily and pleasantly ended, for she knows not 
anything of the future. What we want of her is to yield 
plenary profit, alike in her life and in her death — to give us 
liquid milk as long as she can, and solid flesh when she cannot. 
And hence it is that the Shorthorns are regarded as, on the 
whole, the best dairy cows the world has so far produced, 
although our American friends aver that they are not dairy 
cattle at all, but beef cattle ; which is mere fun on the face 
of it. 

Take into consideration milk only, if you like, and abjure 
everything else; then are the Shorthorns "open to be whipped " 
by several breeds that are not much more than half as big as 
they. And, indeed, taking all qualities into consideration, the 
question of size of animal and of the food she eats should be 
regarded along with the milk she gives. Where milk can be 
sold atfourpence a quart, and a cow is kept five or six years in 
the dairy, it may be that the smaller breeds would not be behind 
the bigger ones in profit to the farmer, even though as butchers, 
beasts they are not worth more than half as much. But then, 
it commonly happens that a cow runs barren after one or two 

c 
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seasons of milking, and here it is that the bigger breeds are 
seen to the greatest advantage. 




In the old days, when the Collings, and Maynards and 
Milbanks. and Hutchinsons, and a hundred others perhaps, 
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were breeding improved "Durhams," copious milking was held 
to be important, and the old " Teeswaters " of two or three 
centuries ago were celebrated for yielding larger quantities of 
milk than any other breed yet known in these islands. An 
ancient record is said to be still preserved in Durham, and to 
state that cattle of great excellence existed in the county as 
long ago as the middle of the fifteenth century. The cattle 
alluded to were progenitors of the Shorthorns which have 
become famous the world over in our own time. 

High in the north-east tower of Durham Cathedral, outside, 
there is in high relief a statue of an unmistakable Shorthorn cow, 
with the milkmaids standing by. The original statue dated from 
about the year 1300, and the tradition attaching to it relates to 
the monks of old, who, when lost, were directed on their way 
to Dunholme — now Durham — by the dairymaids, when they 
were taking the body of St. Cuthbert for re-inteiment where 
the cathedral now stands. The statue was put in from gratitude 
to the dairymaids, whose cows had strayed to Dunholme. 

It can hardly have been from an undesigned development of 
the lacteal organs that these ancient cattle should have given a 
copious wealth of milk ; for it is generally accepted that such a 
departure from what is known to be general with wild lierds of 
cattle, and with not a few tame ones, is a natural function 
artificially developed. Nor can it have been, when the Short- 
horns of old roamed wild in the forests and vales of the northern 
counties of England, a question of climatic requirements on the 
part of the offspring, for this would tell with greater force in 
Scotland, none of whose original breeds have been much cele- 
brated for milk. Indeed, in view of the modern fact that 
fashionable Shorthorns had been so far bred away from milk 
that wet-nurses were required for the calves, we may reasonably 
infer that as the milk-yielding capacity of a breed of cows can 
be diminished by the control of man, so can it be developed 
when an opposite line of conduct is pursued. But it must be 
remembered that neither can it be diminished nor developed in 
one generation, or two, or even in three or four, to such an 
extent as to entitle it to be regarded as hereditary. 
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Tlie admission has had to be made, and regretfully made, 
that the milk-yielding capacity of many families of pedigree 
shorthorns was deliberately and intentionally reduced, not to 
say sacrificed, and for a purpose, viz., to maintain the " con- 
dition "—that is, the fatness and fleshiness of the cows. This 
led down to the inevitable loss of popularity which bulls from 
these families sustained in tlie estimation of practical dairy 
farmers, who had been in the habit of buying them, and so 
after a time came a collapse of the inflated values which had 
astonished the world in the roaring seventies. During the 
period of inflation, intrinsic value had no connection whatever 
with the prices fetched by fashionably-bred Shorthorns prior to 
the eighties. The period was one of inflation in many things, 
but in nothing, perhaps, to such an extent as in pedigree Short- 
horn catrie. It was the misfortune and not the fault of these 
noble cattle that they became identified with so much of what 
can hardly be distinguished from gambling, for it led to their 
being bred and trained to give up one of the chief functions coin- 
cident with maternity, viz., the maintenance of their offspring. 
In the interests — the best and real interests — of the best all- 
round breed of cattle the world has yet produced, it is to be 
hoped that this sort of thing will not again be carried far in the 
direction of extremes, and that milking capacity may continue 
to be cultivated along with other qualities toward which the 
breed has shown a striking aptitude. The breed has ample 
merit in various ways, and will now, we hope, work out its 
destiny without let or hindrance. 



Milk versus Beef. 
The ancient reputation for milk which the Shorthorns pos- 
sessed belongs to a period when beef was at present Australian 
prices, when milk was the chief merit of a cow, when professional 
graziers did not exist, when barren cows were worth next to 
nothing in the springtime of the year, and when beef was not 
by any means so general an article of food as it has become in 
our own days. It is, indeed, owing to the steady and rapid 
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increase of wealth among the mining and manufacturing popu- 
lations of these islands, that the flesh of cattle became so general 
and popular an article of food, and that, consequently, cows 
were endowed with potential profit other than that of milk. 
And so it came to pass that milk relatively went down in the 
estimation of breeders, and beef went up. 

But a turn of the tide set in when the great trade in American 
beef was developed with startling suddenness in this country, 
and it was seen to have been a mistake to have let the Short- 
horns fall so far away from milk. The mistake was brought 
home somewhat unpleasantly to the breeders, when dairy , 
farmers wanted pedigree bulls from herds whose cows were 
known to be good milkers, and looked askance at those that 
were not. And so it is that nowadays milking properties are 
being carefully cultivated in all breeds of cows that have any 
serious claim to be considered dairy cattle at all. 

This is, of course, as it should always have been : as it 
indeed was, in the old days of the Shorthorns. And as this 
most famous and most valuable of all breeds is well known to 
be susceptible of a high lacteal development, there can be no 
doubt that the property will be developed and improved as 
perhaps it has not aforetime been. 

Good, roomy Shorthorns, well bred, well raised, well trained, 
will yield 15 or 16 quarts at a meal, in not a few instances, 
though of course this cannot be sustained through very many 
weeks. Cows of this breed are reputed to have yielded upwards 
of 1,000 gallons of milk, and there exists a record of one that 
gave 12,870 lbs., or about 1,255 gallons, in one year. It is 
probable, however, that the average yield of Shorthorn cows is 
less than 500 gallons per annum, especially if we reckon in the 
pedigree cows of some of the aristocratic herds. 

The old Longhorns, which are now kept in a few places only, 
for antiquarian reasons chiefly, were general in the Midland 
counties up to about the beginning of the second quarter of the 
current century, but they have been most thoroughly " rooted 
out " by the Shorthorns, which now prevail in all the old Long- 
horn haunts. And yet these Longhorns had great merits in some 
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cases, notably for beef, in the hands of that king of breeders, 
Robert Bakewell, of Leicestershire. This great displacement 
of one celebrated breed by another was chiefly brought about 
by Shorthorn bulls, whose prepotency was such, when mated 
with Longhorn cows, that the old Longhorn characteristics 
have been wholly eliminated in little more than half a century. 

The same sort of thing is in progress elsewhere, and at least 
two of the three Welsh breeds are vanishing before the invading 
and cosmopolitan Shorthorns, just as the Indians of America 
are vanishing before the white man. In reference alike to the 
Longhorns, the Pembrokes, the Glamorgans, and the Indians 
too, we see at work Darwin's "survival of the fittest" — the 
great natural law which regulates families, tribes, nations, and 
species ; and which has produced the well-defined forms of 
animal and vegetable life as we see them to-day. 

Ayrshires. 

It may well be doubted if, as purely dairy cattle, suitable for 
cheese-making or the milk trade, there is a breed in the British 
Islands that will surpass the Ayrshires. For producing a maxi- 
mum quantity of milk from a minimum quantity of an inferior 
quality of food, and for thriving in an uncongenial climate on 
land that is only of moderate fertility, there are no cattle superior 
to the Ayrshires; while for vigour and hardihood of constitution, 
for energy and strength of will, and for industry and activity in 
search of food where food is not too plentiful, the Ayrshire cow 
has probably no equal. Many judges consider that the build 
and outline of a first-rate specimen of the Ayrshire cattle is as 
nearly as possible the ideal of what a dairy cow should be ; that 
is, she is light and narrow in her forequarters, but wide and 
spacious behind. But the Ayrshire cow has certain faults. In 
the first place, she is decidedly inferior to any other of the 
Scotch breeds, or to any of the English breeds save the Jerseys 
and Guernseys, as a beef-producing animal j in the second, she' 
has short and stumpy teats, which add to the difficulty of milk- 
ing her; and, lastly, she has an untiring pugnacity of disposition 
which is a frequent cause of injury to her fellows, so that it is 
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a wise precaution to tip lier horns with knobs of wood or iron. 
But she is an excellent milker, yielding for her size more of the 




lacteal fluid, probably, than any other breed the world has yet 
produced. 



BRITISH DAIRYING. 



It is said tliat the milk of Ayrshire cows is peculiarly well 
adapted for cheese-making purposes, owing to the butter-fat 
being more minutely diffuse than, for instance, in the milk 
of Jersey cattle. Be this as it ma\', finer Cheddar cheese cannot 
be made, even in Somersetshire — good judges admit — than that 
which comes from the best dairies in Galloway ; and I am able 
to speak to the admirable butter-yielding capacity of an Ayr- 
shire cow I once possessed. This cow produced, during a 
good many weeks in summer, an average of 2 lbs. of butter per 
day, although a portion of both milk and cream was consumed 
and not credited to the churn. The Ayrshire cows do well in 
milk on land which would almost starve the Shorthorns, but at 
the same time they quickly respond to more generous feeding 
and to better land. The breed is comparatively modern, having 
been evolved by crosses between other breeds, to wit the Short- 
horns, the West Highlanders, and possibly others — that is, the 
cattle of Cumberland, Westmoreland, and Northumberland ; 
so, at least, it is now believed. Be this as it may, and be the 
breed as composite as that of Englishmen themselves, it is now 
a definite breed, with characteristics faithfully transmitted from 
generation to generation. 

The Ayrshire Agricultural Association has adopted the 
following scale of points for Ayrshire cattle: — 

1. Head bhort, forcliead wide, nose fine between tlie muzzle and e3es, 
muzzle large, eyes full and lively, horns wide set on, inclining upwards 
(10 points). 

2. Neck moderately long and stiaight from tlie head to the top ot the 
shoulder, free from loose skin on the under side, fine at its junclion with 
the head, and enlarging symmetrically towards the shoulders (5 points). 

3. Kore-quaiters : shoulders sloping, withers fine, chest sufficiently broad 
and deep to ensure constitution, brisket and whole fore-quarters light, the 
bow gradually increasing in depth and width backward (5 points). 

4. Back short and straight, spine well defined, especially at the shoulders ; 
short libs, arched; the body deep at the flanks (10 points). 

5. liind-quarters long, broad, and straight, hook bones wide apart, and 
not overlaid with fcit, thighs deep and broad, tail long, slender, and set on 
level with the back (8 points). 

6. Udder cajjacious and not fleshy, hinder part broad and firmly attached 
to tlie body, tlic sole iioarly level and extending well forward ; mitii veins 
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about udder and abdomen well developed ; the teats from 2 ins. lo 2j- ins 
in length, equal in thickness, the thickness being in proporlion to the length, 
hanging perpendicularly ; their distance apart at the sides should be equal 
to about one-third of the length of the vessel, and across to about one-half 
of the breadth (33 points). 

7. Legs short in proporlion to size, the bones fme, the joints fain 
(3 points). 

8. Skill soft and elastic, and covered with soft, close, woolly hair 
(5 points). 

9. Colour red, of any shade ; brown or while, or a mixture of these, each 
colour being distinctly defined. Brindle or black-and-white are not in 
favour (3 points). 

10. Average live weight in full milk, about 10} cwt. (8 points). 

I r. Geneial appearance, including style aud movement (10 points). 
Total, 100 points. 

Red Polled Cattle. 

This breed is believed to be essentially and originally a 
native of Norfolk and Stififolk, but is now to be found in many 
counties and countries. The origin of the breed is involved in 
some obscurity, but there is no doubt of its ancient character. 
If the Ayrshires are pugnacious, the Red Polls provide us with 
a contrast, for they are among the most docile of cattle. How 
far this docility may be owing to the absence of horns it is not 
easy to say ; but at all events cattle that have horns have some- 
thing to fight with, and know it. The Red Polls, unlike the 
Black Polls of Scotland, are certainly good milkers, and entitled 
to a position among the half-dozen of our best dairy breeds. 
They are also good graziers, though not equal in this respect to 
the Shorthorns, Herefords, or the two breeds of Scotch Polled 
cattle. 

The popularity of the Red Polls has greatly increased, 
or rather extended, in recent years. In their native counties 
they have been thought much of during a long period of time, 
and it must be admitted that as a breed they are amongst the 
most desirable of our bovine possessions. Some writers have 
surmised that the breed is at all events partly Scotch : and 
when we reflect that red was a common colour in bygone times 
among the polled cattle of Scotland, and that large nuinbers of 
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Scotch cattle in the old days came in droves to be fattened in 
the winter fold-yards of various corn and root-growing English 




counties, it seems possible, and even probable, that some of 
them may have mixed their blood with the indigenous cattle of 
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Norfolk and Suffolk, which were not always red as they now 
are, and so may have contributed to form the breed as we see 
it to-day. It were no discredit to the breed, if true. 

It may, however, be said that some of the breeders of 
these cattle of to-day stoutly deny this Scotch admixture, 
and declare the Red Polls to be the pure descendants of the 
ancient cattle of Norfolk and Suffolk. This dispute, if dispute 




Fig. 8.— Jilrsey Cow, "Hur Majfsty." 
First at the Royal Society Show at Carlisle, &.c. 
The Property of Geo. Simpson, "Wray Park, Reigate, Surrey. 



it amounts to, I cannot pretend to solve, and we may doubt if 
the bottom truth concerning it can CAer now be finally 
ascertained. 

Jerseys and Guernseys. 

These natives of the two Channel Islands whose names they 
bear are dairy cattle to all intents and purposes, and are cele- 
brated for yielding milk uncommonly rich in butter fat. They 
are wholly distinct breeds, quite as much so as any other two 
breeds in the country, and the purity of their blood has for a 
long time been carefully guarded by the local authorities. The 
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peculiarly rich miUc they yield is a quality made hereditary 
partly by the genial climate of the Islands and partly by the 




kindly way in which they have been treated for many genera- 
tions. In point of fact, there are no breeds elsewhere whose 
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breeding and management for centuries have been more carefully 
attended to. They are, of course, by nature and habit unsuited 
to rigorous climates, but for all that they are held in high esteem 
in the United States and Canada. The Jerseys are particularly 
elegant and pleasing in form and colour, the latter being com- 
monly a fawn or a silver grey, and they are constantly much 
sought after as ornaments to the grounds of country gentlemen. 

The Guernseys are larger, coarser, less shapely, and their 
colour is a dull yellowpatched with white ; yet they are perhaps 
the more profitable of the two. These two breeds have been 
maintained in their purity by local Acts of Parliament which 
forbid the importation of other breeds into the Islands. So, at 
least, it is understood. However this may be, it may be taken 
for granted that the British Islands do not possess a breed 
more nearly pure, as breed is understood. The butter they 
yield — and they are essentially butter cows — is deeper and 
richer in colour than that of any other breed, and needs no 
artificial colouring. Some farmers, indeed, have a few Jersey 
or Guernsey cows, in order to improve the quality of the milk 
yielded by the rest, particularly when butter-making is a speci- 
ality. Americans think tire Jerseys indispensable to the pro- 
duction of what they call "gilt-edged butter!" 

Kerrys. 

Last, and least of all, we come to the one indigenous breed 
of Ireland, the quaint, and gentle, and useful little Kerry, whose 
native home is in the south of the Emerald Isle. Ten years 
ago the Kerrys were hardly known outside the genial island to 
which they belong, but now they are thought a good deal of in 
various parts of England. They are, in fact, growing in favour, 
and are being sent to various parts of tlie world. Their colour 
is black, and their size but little greater than a donkey's. A sub- 
variety, known as Dexter Kerrys, is not always all black. The 
milk yielded by these little cows is next to that of Jerseys and 
Guernseys in richness of butter fat, and they are consequently 
excellent butter-cows. They are hardy, wirj', vigorous in their 
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way, capable of making a good living among the heatlier-clad 
mountain sides of their native country, or in the lanes, or on 
poor land anywhere, though, of course, they will do better on 
better lands. They are the poor man's cows par excellence, 
though many rich men have taken to them of late, and it is 
very likely that their popularity will go on increasing. 

Here we have half a dozen of the best breeds of dairy cattle, 
and the list might be extended by including the Devons ; yet, 
after all, the Devons are considered more as beef than as milk 




Fig. 10.— Dextkr Kerry Cow. '• Rosemary." 
Winner of First Prize at tlie Jubilee Show of the Royal Agricultural Society of 
England, Windsor, 1S89. Exhibited by Mr. Marcin J. Sutton, Kidraore Grange, 
Caversham, Oxon. 

producers, though some of them have pretty high claims in 
reference to milk, particularly in reference to richness of milk. 
But, in any case, half a dozen excellent breeds provide us with 
choice enough for all practical purposes, and we may fairly 
congratulate ourselves that we possess them in all reasonable 
abundance. The Shorthorns, all things considered, stand and 
must stand at the head of the list, but they are most worthily 
supplemented by the others of which I have spoken. The 
milk of the Shorthorns is not of the richest, and this may be 
owing to their northern origin ; and, indeed, it is to be noticed 
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that breeds of cattle whose habitat is in a genial climate, or 
which belong to southern districts, give milk of an unusually 
rich quality. Perhaps the most striking fact in connection with 
our breeds of cattle is this, viz., that in this little country we 
have a variety far greater than those can supply which are 
native to any other equal area of the earth's surface, and 
all of them excellent. 

It is not only interesting, but also significant, to reflect on the 




Fig. II.— North Devon Cow, " Fairmaid," 9351 D.D.H.B. 
A Royal Winner in 1888. 
The Property ot Sir W. R. Williams, Bart., Heanton, Barnstaple, North Devon. 



demand which exists for most of our breeds ot catlle all over 
the world where the English language is spoken. The English- 
man, of course, is ubiquitous — that had become inevitable — 
and the cattle of his island are almost equally so. They were 
wanted, as he was, to colonise the " wild land " of the world — 
wherever it is good : and they will be wanted all through the 
future to replenish and sustain the colonists. Let us guard 
them well, and improve them as much as we can, for they are 
a goodly inheritance ! 
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CHAPTER III. 



THE BREEDING AND TREATMENT OF DAIRY CATTLE. 

Improving Breeds. — Purity of BreeJ. — A Good Bull. — Pedigree Bulls. 
■ — Crossing. — Purchasing Cows. — • Feeding. — Housing. — General 
Treatment. 

The success and enjoyment of a dairy farmer— the latter 
depending on the former — are in no small degree the result of 
his skill and judgment in selecting, to begin with, and in mating 
together for breeding purposes the animals of which his dairy 
herd is composed : first buying some, and then breeding all he 
needs — breeding them up to a model framed in his own mind. 
In some men this skill is an intuition, which is generally im- 
proved by thought and experience. Others work it out for 
themselves, without having been born with any great natural 
talent in that direction. Yet others there are who do not 
acquire it, and do not even try, and in these cases no progress 
is made and no success attained. And so it is that, so far as 
quality is concerned, we may find in many districts a great diffe- 
rence in the cattle that are bred. 

In a preceding chapter I mentioned Bakewell, of Dishley, 
whose reputation stands to the effect that he had a marvellous 
natural and cultivated talent for mating animals together in 
such a way that faults of dam or sire were reproduced in 
a diminished degree, or not reproduced at all, in the offspring; 
while at the same time the good points of either or both 
were not only preserved but also developed. It was a 
natural gift in this man, and he worked it out with wonderful 
success in a period when the art of breeding was not popular 
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and understood, as it has since become. He took in hand 
a breed of cattle — the Longhorn — whose greatest fame both 
rose and fell with him. He was even more successful with 
the Leicester sheep, and his rams fetched prices which 
astonished the world. His success in cattle breeding would 
no doubt have been as marked and brilliant as it was in 
the domain of sheep, if only he had taken in hand the Short- 
horns instead of the Longhorns. This, however, was a matter 
of circumstance rather than choice; the Longhorns were in his 
day the prevailing bovine stock of the Midland Counties, and 




Fig. 12. — Longhorn Bull. 



he took in hand the materials lying nearest to him. But to him 
belongs the undying credit of having given to stock-breeding, 
just at the period when it had become imperative, the impetus 
. which sufficed to lead up to the splendid results of to-day. He 
had a theory of breeding, no doubt, and that he should have 
left no record of it is a fact greatly to be deplored by every 
breeder who has succeeded him. Yet at the same time others 
copied, willingly so far as he was concerned, the arts by which 
he succeeded ; and of those who paid him visits for the purpose, 
Charles Colling has left the greatest name. 

D 
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Improving Breeds. 

The question of heredity, -which is epitomised in the word 
" pedigree," is of the greatest possible importance in the art of 
breeding improved animals of any kind. Heredity includes 
good and bad qualities alike, which are transmitted from parent 
to offspring, and the art of breeding consists quite as much in 
wiping out bad qualities as in developing good ones. A fault 
of form, for example, which is hereditary in any given cow, may 
be improved away by mating her, and also her female offspring 
through several generations, with bulls bred from families of 
cows in whom that particular fault does not occur. Faults, too, 
of colour, of constitution, of size, of bone, of milking properties, 
or of almost anything else, save perhaps of actual and positive 
organic disease, may similarly be disestablished by breeding 
against them through several generations. But at the same 
time it must be borne in mind that while these faults cannot be 
considered as having been finally eradicated until three or four 
generations have shown no tendency to revert to them, it is only 
too easy to reintroduce them by using a bull from a herd in 
which they still exist. 

There is, unfortunately, a tendency of this sort in the 
animal world— a tendency to return to bygone types or 
peculiarities, many of which, if not all, are undesirable — and 
a breeder cannot be sure that he has completely mastered 
it until he has seen no evidence of it in the last three or 
four generations of his cattle ; even then it requires to be 
guarded against just as carefully as it was fought against, in 
order to prevent its reintroduction. It has been found by 
Charles Darwin, the greatest naturalist of all time, that cross- 
breeding gives a more or less definite impulse towards charac- 
ters long before lost or got rid of; and the introduction of fresh 
blood, especially if it be entirely unrelated, though of the same 
species or breed, may be easily followed by the restoration of 
some earlier and unimproved type. This is the danger which 
breeders have sought to avoid by "breeding in-and-in," as the 
constant mating of closely-related animals is termed; but while 
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there can be no doubt of the success of this line of breeding in 
the object desired, there is the danger of infertihty and tuber- 
culosis if the line be followed very far. 

Purity of Breed. 

But, on the other hand, purity of breed may be mamtained 
without necessarily incurring the danger of developing disease 
and destroying fertility. Fresh blood repeatedly introduced is 
necessary in order to avoid the danger spoken of ; but it must 
be blood of the same strain and tribe, if purity of breed is to 
be preserved. The danger only exists when closely-related 
animals — males and females of the same herd or family — inter- 
breed generation after generation, to the exclusion of outside 
relations. But in most of our distinct breeds of cattle, and 
particularly in the Shorthorns, there are many pure-bred herds 
of one particular strain or other — of Booth or Bates blood, for 
example — and these herds can supply to each other all the 
fresh blood that is necessary to preserve the vigour and sound- 
ness of cattle. And, indeed, if such fresh blood of the same 
strain be introduced from other soils and climates, and even 
other countries rather than from the same neighbourhood, the 
benefit will or may be all the greater. I am not aware that any 
great benefit has been derived from the few Shorthorns that 
have been brought to this country from Canada; the Americans, 
however, perhaps even more than the Canadians, have found 
and will continue to find it advisable to repeatedly and con- 
stantly obtain Shorthorns from Great Britain. But, in any case, 
it is generally an advantage to get bulls from the Northern 
Counties down into the Midlands, and from a limestone soil to 
any other kind on which catde are kept. In the case of cereals 
■ — of oats, at all events — it is better to fetch them from the 
north than from the south. Most of our various breeds of 
cattle have now been bred towards a given model for each 
breed, wherever any pains at all have been taken. The 
approved model of a Shorthorn, an Ayrshire, or a Jersey, for 
instance, is well understood, and all breeders of note have 
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aimed at this model; so that there is no great difficulty in 
getting all the fresh blood required, without incurring danger 
to the model. 

A Good Bull. 

It has been pertinently said that '• the bull is half the herd," 
and it is therefore of the greatest importance that only good 
bulls should ever be allowed to propagate the species. But 
■what is a good bull ? A well-formed, well-grown animal of 




Fig. 13.— Dexter Kerry Bull, " Paradox." 
The property ot Mr. Martin J. Sutton, Kidmore Grange, Cavershara, Oxon. 



good colour and constitution is not by any means necessarily 
a good bull, though a good bull must possess these qualities. I 
have elsewhere written : " The capacity of a bull to transmit to 
his offspring his own peculiar properties, or mould, or excel- 
lences of any kind depends on his having inherited them from 
a succession of ancestors endowed with similar characteristics." 
There is many a good-looking bull, not true-bred as to quali- 
ties, whose power of impressing his good looks or other points 
of merit on his offspring has been found illusory, and this for 
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two reasons— viz., his lack of prepotency, and the Ikct that his 
own ancestry has been bred in the happy-go-lucky manner so 
common in the country. Such a bull, if he has a promising 
appearance, is so far a fortunate accident of nature, but there is 
no certainty whatever that his offspring will be as good-looking 
as he ; the certainty indeed is that it will not, if there is any 
certainty about it. 

On the other hand, it occurs often enough that thoroughly 
well-bred bulls, and cows too, do not show up as well as 
they ought, or as they were reasonably expected to do, and 
so far are not ornaments of the families to which they 
belong. Yet animals like these are always worth buying, and 
frequently well worth buying, at the moderate prices to which 
their want of good looks has consigned them. They are worth 
buying, because— their want of good looks being merely an 
accident of nature— they will in all probability produce off- 
spring much better looking than themselves. This sort of 
reasoning is applicable not only to looks, but to qualities too 
as a general thing. The rank and file of dairy farmers cannot 
well afford to buy the good-looking young bulls that fetch 
fancy prices, or used to fetch them ; and indeed they may rest 
content as a rule with the plainer sires, for these will probably 
^' nick in " with their cows just about as well as the others. But 
in respect of either sort, it is a sine qua non that the bull should 
have a healthy and vigorous constitution, and not have been 
pampered and coddled too much— should, indeed, not have 
been pampered or coddled at all— but just brought up on good 
plain food, and in a hardy sort of way as to housing and general 
treatment. In any case, the " greenhouse " way of rearing 
young bulls is played out, once for all, so far as practical dairy 
fanners are concerned. 

Pedigree Bulls. 

The sort of cows that dairy farmers should aim to V.reed are 
they which possess milk, size, condition, and good looks. 
These are the qualities that command a good price in the 
market, and dairy farmers must needs be always breeding and 
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always selling. Pedigree herds are the " upper ten " of bovine 
society, and dairy farmers who are in business for profit, and 
not for a hobby, cannot afford to have much to do with them. 
Indeed, pedigree bulls are sometimes a delusion and a snare 
when brought into an ordinary herd. I have known two 
marked instances of this. One of these bulls got very few calves, 
and those not very good ones; the other got plenty — too many, 
in fact— and scarcely any of them were equal to their mothers. 
This last one, indeed, very seriously lowered the quality of a 
high-class, non-pedigree herd, which belonged to an old friend 
of mine who is now gathered to his fathers. 

But, on the other hand, I have known a case whera a 
pedigree bull had qualities so marked and commanding that 
his impress was clearly enough seen for many generations 
among the cattle of the neighbourhood. All this is a lottery, 
as matrimony is said to be. It would, however,, be much 
less a lottery if those who buy bulls, be they pedigree or not, 
would take sufficient pains to assure themselves that the quali- 
ties they want in the bulls are hereditary, and not merely acci- 
dental. In order that the bull may improve the herd, he must 
needs come of a family which has long been noted for sound- 
ness and vigour of constitution ; otherwise he will not influence 
the offspring very much to their advantage. But if he possess 
that strength, and soundness, and vigour, his influence will be 
seen in many generations. This, indeed, is prepotency, and 
it comes, like other functions, within the meaning of heredity. 

Crossing. 

The offspring of a cross between two animals of the same 
breed, but not of the same family or even related in blood, is 
generally strong and vigorous, sometimes more so than either 
of the parents ; whereas, on the other hand, close in-breeding 
tends towards delicacy of the constitution and weakness of 
some of the functions. From this latter condition of things it 
is easy to develop the disease known as tuberculosis. This, 
however, is not exactly " crossing," in the ordinary acceptatioia 
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of the word. Intercourse of a sexual nature between animals 
of distinct breeds— as between Shorthorns and Galloways, or 
between Herefords- and Glaraorgans — is essentially crossing, 
and the offspring of a raw and first cross of this sort is usually 
a most vigorous and healthy animal, if neither of the parents 
is diseased. In any case, to breed from animals that are 
diseased or unsound in any respect is, to put it mildly, a mis- 
take ; such animals should not be allowed the opportunity of 
procreating, for unsoundness is distinctly hereditary, and disease 
in a parent will commonly reappear in offspring. 

It seems to be well established that Nature looks with 
approval on blood-mixing within the limits of a given species, 
rather than on the family exclusiveness which, in the breeding 
of pedigree stock, has been too frequently promoted. This 
refers to the animal world in general, including Man himself. 
How far the greatness of the British race is owing to the fact 
that " Saxon, and Norman, and Dane are we " — as Tennyson 
put it — I will leave others to say, but the fact remains that as 
a nation we are considerably mixed in blood. This suggested 
illustration may serve as a point of study in the breeding of 
domesticated animals, and I may refer to the Shorthorns by way 
of analogy. 

One of the most successful dairy farmers I have known 
followed a plan of breeding which is worth relating, and 
found it answer his purpose thoroughly well. He never bred 
any cows for his own dairy, but bought as many promising 
heifers as he wanted, of the ordinary Shorthorn breed of the 
Fylde of Lancashire, year after year, and had them put to a 
pedigree bull. The bull was always a thoroughly good one, 
but as a matter of preference did not come from a milking 
family. His prepotency showed itself in the calves, which ran 
to beef at an early age, and were almost invariably fed off for 
the butcher while still they had their " calf-flesh " upon them. 
This sort of thing cannot be generally followed, we know ; but 
it is an instance, remarkable enough in its wa}', of breeding for 
a special and intelligible purpose. 

Whenever it is desirable to feed off animals in this way for 
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the butcher, it would be false policy to let them lose their 
" calf-flesh," as it is termed : that is, these young animals ought 
to be kept steadily and rapidly progressing toward obesity from 
their birth. And when female calves are reared for the dairy 
herd, it is also advisable to keep them steadily progressing, but 
not so rapidly as in the other case. There is and can be no 
advantage whatever deserving the name in letting young store 
animals down into the lean, half-starved, unprogressive con- 
dition which is far too common in the land. The true and 
sound policy is to keep them thriving all the time, rapidly 
when they are for the butcher, and slowly when they are for 
the herd. 

Purchasing Cows. 

A new beginner will, as a rule, be well advised to buy roomy, 
healthy, promising young cows of the district in which he 
decides to se'-tle, providing they are of a good sort. It is 
understood that cattle bred in the district, if of a good sort, 
will do quite as well as, if not better than, cattle of equal merit 
coming from a distance. There are, however, plenty of cases 
where it is advisable to fetch them from a distance, from sound 
land and a bracing climate. ■ To buy them in high condition 
and at high prices is seldom a vi-ise thing to do ; for he should 
aim to make condition, not buy it; and this he will do success- 
fully enough if the cattle come from land not so good as his 
own. In this way he may, at a moderate cost, lay down the 
foundation of a herd which, in a few years' time, ought to be 
greatly improved. This improvement will be brought about 
by the use of superior bulls and by careful management. To 
do this and do it well ought to be not only profitable but 
deeply interesting ; for what greater pleasure can a dairy farmer 
have in his business than that of seeing his herd obviously 
improve on his hands year after year ? But if he buys first- 
class cows to begin with, he deprives himself of this one great 
interest and pleasure. In any case, it is a blunder to buy low- 
class cattle, and to go on breeding such, for they are of no 
account when bred ; moreover, it is just as easy to breed good 
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ones and far pleasanter. Land that will sustain good cattle 
is slighted if bad ones are kept upon it, and land that will not 
sustain good cattle should be avoided as one would avoid the 
plague. Such land, indeed, is a plague enough in itself, and 
so are low-class cattle. Good cattle will always yield a better 
return than bad ones for the food they eat ; they have an apti- 
tude for yielding a good return and bad ones haven't. Take, 
for instance, the question of milk : cows bred for milk will 
yield more of it and of a better quality, on a given quantity 
and quality of food, than cows not bred for milk can possibly 
be made to do. There is, in fact, far more in breed than in 
feed for milk, and this is a fact in natural history which every 
dairy farmer should constantly bear in mind. Feed inferior 
milkers as generously as you like, and you cannot raise their 
milk yield above a narrow limit. Thi.i limit is soon reached 
in such cows, whereas in cows naturally inclined to milk well, 
the limit is not easily reached. ' 

Feeding, 

Well-bred cattle, properly fed from the start and not pam- 
pered, are quite as cheaply maintained as any other sort. In 
respect to food, they either eat less or make more progress 
than inferior sorts. But they are not wanted to eat less, for 
the more they eat the better, within limits, if only they make a 
corresponding return in milk or in beef, as the case may be ; 
and when they are through as milkers, the sooner they make 
beef the better. It is quite possible, though not always easy, 
to breed cattle that are very good for both purposes, and it is 
certain that cattle well bred in this way will give more milk 
and fatten quicker for the butcher than will inferior cattle. It 
is pitiable to see how little milk some cows will condescend to 
give, even on good land, and you may as well try to fatten a 
five-barred gate as some of these. Feed them how you will, 
they either cannot eat enough or they waste a good deal of it 
in the process of digestion. In all breeds there are good, bad, 
and indifferent cattle ; but it is the good ones that pay the 
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best, under suitable conditions. A cow's destiny is fulfilled if 
she produces several calves and a great deal of milk, both of 




good quality, and last of all a good carcass of beef. Cows 
that breed and milk well, keeping up their flesh all the time, 
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are soon finished off for the shambles when the inexorable law 
of man's convenience requires it. Fleshy cows are always 
desirable, rather than lean kine that are always lean, if only 
they milk well ; they suffer less from a fickle climate, and 
always attract better customers. What all practical dairy 
farmers aim at, ultimately, is profit ; and this is best secured 
by having cows good for milk and flesh, and feeding them 
generously but not lavishly. The man who starves his cattle, 
be they good ones or only middling, secures the profit he 
deserves — viz., very little, or none at all. To feed cattle well, 
and to treat them kindly, will earn a man profit while he lives 
and peace at the end. Try it, everybody^ and see. 

Housing. 

In a state of domestication, animals become habituated to 
shelter from severe weather, and they must have it; but if they 
were allowed to relapse into a feral state they would neces- 
sarily learn to do without it. Shelter, however, has become a 
necessity to them in time of storms, and frosts, and snows, 
though there are farmers not a few who appear not to think 
so. And so it is that cows are commonly left out in damp and 
cold, far too late in the fall of the year, night and day alike, 
even when the weather, pitilessly wet and cold as it so 
generally is in October and November, punishes them 
severely. We may commonly see them, in the late autumn 
and early winter months, standing with arched backs in the 
insufficient shelter afforded by a wall, a hedge, or a plantation 
• — this last by far the best of the three. It is not the cold that 
hurts them, or would hurt them, but thewet and the cold together. 
A dry cold is not much to be dreaded, though there will neces- 
sarily be a large consumption of carbon in the stomach to main- 
tain the temperature of the system. But when in cold weather 
the cows' backs are constantly wet with rain, or sleet, or melt- 
ing snow, evaporation is at work sucking out the warmth from 
the animals' bodies. This it is that punishes them most of all, 
and consumes most rapidly the heat-producing elements of the 
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food they eat. Many farmers are possessed of the idea that if 
cows are housed o' nights early in the fall of the year, their 
milk-yield at once falls off to some extent, and for this reason 
in part the cows are left out on the land, by night as well as by 
day, until even the most elementary notions of prudence can 
brook it no longer. The idea may be dubbed a ridiculous 
one, first, because it is erroneous, and also because in the case 
of those who entertain it there is no experimental basis on 
which it rests. The most common reason, however, why cows 
are left out too long in the nights of early winter is the desire 
to economise forage. Comparatively few dairy farmers have 
as a rule much more than barely enough hay and straw for any 
given winter, and, knowing this, they are anxious to save it as 
much as they can in the front end of the season. Economy, of 
course, is a merit which can only be condemned when it is 
carried too far, in which event it is no longer economy in the 
true sense of the word. For if, by such strained economy, the 
cows are let down into leanness, extra food is required to bring 
them up again into condition for calving and for subsequent 
milking. Apart from the question of waste in losing condition, 
it should be borne in mind that domesticated animals suffer 
pain and discomfort when exposed to the elements too late in 
the year. 

Two years ago I wrote in the Live Stock Journal as follows : 
— " In the old days, which some of us look back upon at times 
with a feeling of regret, the treatment accorded to dairy cows, 
and to young and barren stock as well, left as a rule a 
good deal to be desired. This, indeed, is still the case in 
many instances, but as a rule a great improvement has taken 
place. Speaking of the times that are gone, I may remark 
that, on the approach of winter, when the cheese-making season 
was practically over, it was not considered worth while to pay 
any special attention to cows whose milk was rapidly 
diminishing in quantity. Most of them were in-calf for March 
and April, and the first two months of winter were considered 
the time for consuming inferior forage. The cows were no 
longer yielding a profit, and therefore they would do with 
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almost anything, so long as they could fill their poor starved 
bellies. A bellyful was a bellyful, were it only straw or fusty 
hay. People did not seem to consider that even if cows were 
giving no milk of consequence, the calf in the womb was making 
a constantly increasing demand on the system of the cow, and 
the season of the year demanded, too commonly in vain, a 
greater supply of heat-giving food to maintain the temperature 
of the animal. Indeed, not only was such food denied, but 
the shelter and warmth and comfort, which are to some extent 
its equivalent, were denied as well. Cows were kept out of 
doors far too long, pining under the lees of the fences, their 
wet skins causing valuable heat to evaporate from the system. 
The patient ass was often talked about, but the patient cow 
might well have been quite as often a theme for sympathetic 
conversation. 

" I have often expressed myself in disapproval of the custom, 
slill too much honoured in the observance, of keeping in-calf 
cows out on the pastures in the bleak days and chilly nights of 
October and November, and even of December in many cases. 
Apart from the cruelty of the practice, there is no real economy 
in it. That a storm of frost and snow should be regarded as 
a necessary signal that cattle should be housed, I have never 
yet been inclined to admit. Indeed, the housing of cattle in 
good time in the fall, is mere elementary wisdom and kindness 
in the treatment of animals so ill provided as cows are by 
natural covering to withstand the cruel blasts of a northern 
climate. If they lie warm and dry o' nights the benefit is con- 
siderable, even if they receive but little food "in-doors." 
Shelter and comfort, which of course mean warmth, stand in 
the place of so much food, because a large portion of what 
all animals eat is used to maintain bodily temperature. If 
farmers would always bear this in mind, they would see that 
no economy is to be found in keeping cattle out too long 
in early winter. 

" But shelter in good time is not all I have advocated, and 
still do advocate. I plead for better food, and more of it in 
early winter, in the dead time of the year, when Nature herself 
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does so little for her creatures. As I have said, a great im- 
provement has of late years taken place in the feeding and 
management of cattle in many parts of the country; but there are 
many parts still left into which such improvement has not pene- 
trated very generally, and here it is that I wish to make myself 
heard. It is far better, too, to begin early than late with a 
supply of better food. A given quantity of corn fed to a cow 
during the whole of the winter, instead of being crowded into one 
half of it, will be found the preferable plan. For instance 2 lbs. 
of cake per diem from the end of September to the end of April 
will have a better effect than 4 lbs. a day during half the time. 
At least, such is my experience. And, indeed, to postpone 
the cake until the winter is half over is to allow the cattle to 
become lean first of all, and then to try to make them fresh 
again ; that is, to get back somehow the condition which has 
been thrown away before. I wish every dairy farmer would 
try the plan of giving 2 lbs. of cake over and above their other 
usual food, with a few of his cows. Just as an experiment. Let 
him begin early enough, say as soon as the nights become cold, 
and keep on steadily until grass day the following spring. Let 
him note the results, not only in the cows' condition, but in 
the quantity and quality of the milk they will yield. Let him 
compare these cows with others to whom these 2 lbs. of cake 
have not been allowed, and I beheve he will admit that the 
cake has been a good investment. Begin early enough with it : 
better a month too early than a week too late." 

Leaving aside for the moment the question of cruelty to 
animals, it should be made known that, in bad weather, shelter 
stands for so much food. The temperature of the cow's body 
must be maintained, and this can only be done by means of 
the carbo-hydrates in the food she eats. The heat-producing 
elements of food — sugar, starch, fat, and so on — are consumed 
in her stomach to maintain her physical temperature, just as 
coal is burned in a stove to warm a room, save that the process 
in the one case is slower than in the other. And therefore it 
follows that when there is a loss of animal heat in bad weather, 
owing to exposure, extra food is needed to make up for it, or 
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else the cow soon becomes " lean " from the consumption of 
her own internal fat for warmth. 

It will now be seen that in bitter and piercing weather, 
of which we generally have a good deal in the fall of the 
year, it is not only cruel but wasteful to refuse the shelter 
which cattle require. Everything — fat, flesh, milk, bone — 
comes from food, and about two-thirds of what cows eat 
goes to supply the demands of the system before milk or flesh 
can be made from the rest of it. Indeed, the food sup- 
plies all — heat, motion, new tissue for what is constantly 
being wasted, and so on — and as something must be given for 
everything, it is impossible to produce anything from nothing. 
Therefore it follows that true economy, in reference to the food 
of cattle, consists in no slight degree in affording the shelter 
which is required in bad weather. 

General Treatment. 

We may say, then, that if cows are exposed to bad weather 
of any sort, particularly to cold combined with damp, a waste 
of food is invariably involved ; so also if they are chased about 
by dogs, or flies, or men, or if they have to travel too far in 
search of food and drink — all is done at the cost of food ; for 
the consumption of carbon is excessive in these cases, and the 
cow will lose flesh and give less milk, the quality of which will 
be reduced, if she is not treated upon what are called humani- 
tarian principles. A cow that is starved of food, or " deformed 
by dripping rains and withered by a frost," cannot be said to 
have even common fair-play, and can do but little credit to 
herself in the way of yielding a profit to her owner. Instances 
may easily be found, in almost any district, showing the effects 
of feeding and treatment of dairy cows. In one instance we 
may see a prosperous man who, in feeding his cattle well, en- 
riches his land ; the land responds to this, and in turn feeds 
his cattle more liberally, maintaining a larger number of them 
than it would at first. In another we find lean cattle and 
impoverished land, which lead in the end to poverty. 
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I knew a man once who was notorious for starving his cattle 
and neglecting his land, though he was the owner of both. If he 
ever bought corn for the cattle or fertilisers for the land, he did 
so by stealth, for nobody heard of it. His cattle were so lean 
and weak in the winter that they could hardly get up without 
help, and sometimes couldn't with it ; his land got no help, and 
it starved his cattle in summer; his meadows threw up a scanty 
crop that was deficient in nutriment, and so forth. Well, this 
man never prospered, never flourished, and he died as he had 
lived, in something very like poverty, which might just as well 
have been turned into plenty. 

Lastly, there is the question of gentleness and kindness in 
the treatment of cows. There are, indeed, few cows who are 
not susceptible to treatment of this sort ; they become gentler 
themselves in response to it, and yield more milk. Cottagers' 
cows generally do better for their owners because they are com- 
monly tended by women, and women, as a rule, are gentler and 
kinder than men. A man who kissed his cow has been often 
cited, and the Austrian hussar kisses his horse ! These kisses 
matter but little in themselves, but they are outward and visible 
signs of inward and spiritual kindness and gentleness : these it 
is that are so beneficent in the treatment of cattle. 



CHAPTER IV. 



SUMMER AND WINTER FEEDING OF DAIRY CATTLE. 

Grazing at Large.— Abundant Grass.— Crops and Pasture.— Condition of 
Land.— Wiiilering.— An Lnporlant Point.— Indoor Feeding. — la- 
flucQce of Food on Milk. 



Grazing at Large. 

The almost universal practice of feeding dairy cattle in England, 
and, indeed, throughotit the British Islands, save in the Island of 
Jersey, and elsewhere to a slight extent, is to let them roam at 
large, from May to October inclusive, on the permanent pasture 
land of the farms. There is a good deal to be said in favour of 
the practice, and it has borne the test of centuries. When the 
cattle pick up their food from the soil on which it grows, 
instead of having it brought to them in the shippons, they do 
themselves the great bulk of the work which is necessary to 
their existence throughout that period of the year. 

And, again, there can be no doubt that they are healthier and 
happier out of doors than in the sheds, when the weather is fine 
and flies are not troublesome. Indeed, it is seldom that they 
suffer much from the heat of the sun in a British summer, and 
we may take it for granted that the inconvenience of being con- 
stantly tied by the neck, constantly under a roof, would be a 
greater trial to them than the heat of the sun outside, during 
the very few days in the year when, in the British Islands, its 
rays are unpleasantly powerful. Moreover, in very hot weather, 
whenever it may occur, it is a simple matter to put them in the 
sheds for a siesta during a few hours in the middle of the day. 



JO BRITISH DAIRYING. 

This, indeed, has much to recommend it, and is done by farmers 
here and there. In hotter countries than ours it is done pretty- 
generally. 

Whenever storms of wind and rain occur, the same prac- 
tice may with advantage be adopted for the time being. In 
the late autumn and early winter months especially such storms 
are of common occurrence, and they come at other times as 
well. Shelter at these times is not only humane but judicious : 
humane, because the cows are saved from suffering ; judicious, 
because they make a return for it in undiminished usefulness. 
But it only too commonly occurs that the much-neglected cow 
has to gnaw up the last vestiges of pasture-grass and to lie on 
the sodden soil when she ought to be— at all events in the 
night-time — in a dry shippon and properly cared for. 

That the fleshy condition of cows should be kept up in the 
autumn everybody will admit, and yet almost everybody neglects 
it. If a cow enters the winter in low condition and at a time 
when a six months' calf is being nourished in her womb, she will 
probably remain in the same state until summer comes again. 
How can such a cow be expected to milk well after her calf is 
born ? 

There can be no wisdom, no saving, no common mercy in 
starving cows in the fall ; and, to avoid starving them, a plentiful 
supply of autumn food must be provided. Indeed, the danger 
of starving cows in the fall appertains only to the ordinary 
British system of depasturing them through the season ; it 
could hardly occur on the arable and soiling system at all, for 
in this case the animals would at all events always He warm 
and dry. 

The loss arising from a scanty supply of grass on the pastures, 
which compels cows to walk further and work harder in order 
to supply their need, is greater than most people think; and no 
one has at present, so far as I am aware, given more than an 
approximate estimate of it, if even that. In a previous chapter 
I have said that some two-thirds of what a cow eats goes to 
maintain the temperature of the body, to repair the waste of 
bodily tisHie, and to sustain the functions of the system. This 
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proportion is no doubt reduced when all feeding is done in the 
sheds, and it is increased when the cows have to travel far in 
search of food, or to graze industriously twice as long as they 
ought to do. 

" A farm had better be over-rented than over-stocked " is 
an old maxim whose practical philosophy is perfectly sound, 
no doubt. And again, " Good land can hardly be over-rented, 
and bad land is seldom cheap enough." These are sayings 
of those who are gone, but they ought to be treasured 
in the mind of every farmer. They point, both of them, 
to the same truth — viz., that in order to thrive well or milk 
copiously cattle must have sufficient food of good quality, with- 
out having to be at too much labour in procuring it. This is 
well known to the grazier, for his cattle fatten slowly, or not at 
all, if their food is deficient either in quantity or quality. But 
it is not quite so obvious to the dairy farmer, unless he takes 
careful notice of the quantity of milk his cows yield and the 
weight of butter or cheese which he makes. The food require- 
ments of cows in milk and in calf are necessarily much greater 
than those of fattening animals ; for in addition to the pro- 
duction of a large quantity of milk, the offspring, in a foetal 
state in the womb, has to be supplied with bone and tissue. It 
is obvious, therefore, that dairy cows need generous feeding in 
order to yield a maximum profit. 



Abundant Grass. 

In the summer grazing of dairy cows, a sufficient supply of 
grass IS, or ought to be, a sine qua non. The maximum number 
of cows a given farm will carry successfully through the sum- 
mer, on grass alone, can only be ascertained by an experience 
extending through several seasons, and to be exact is hardly 
possible in reference to any particular season beforehand. 
Better have one short of the number than one over it, and, if a 
grassy season comes, shut up a small field and mow it for hay. In 
any given pasture there is so much potential milk in a specified 
year, and if ten cows can take it out, a dozen will do no more ; 
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nay, a dozen will do less, for there are twelve cows' carcasses to 
maintain instead of ten. But if any dairy farmer prefers to 
stock his pasture land to its full capacity, and run the risk of a 
non-grassy season, he will see the wisdom of providing a suc- 
cession of green crops for " soiling " in the summer and autumn 
months. If it so happen that the cows can do without this 
supplementary food, it may be made into hay or silage. 

The general green crop for early spring use is a mixture of win- 
ter rye or oats and winter vetches, sown in September ; for early 
summer use, ordinary rye or oats and vetches, sown as early as 
possible in the spring, on well-tilled and well-manured land; 
for late summer use, the same kind of crop, sown later, and at 
successive periods of two or three weeks ; and for autumn use, 
late oats and vetches, and also cabbages and turnips to supple- 
ment the aftermath of the meadows. On warm and good land 
I fancy that green maize would provide excellent food for soil- 
ing, in suitable places, and in a hot summer it would perhaps 
grow into a heavier crop than any other forage plant. 

Crops and Pasture. 

In cases where arable dairy farming is followed in a plenary 
sense, there is of course no pasture land at all, save perhaps a 
paddock in which the cows can take their exercise once or 
twice a day. But it does not follow that there should be no 
permanent meadow land ; on the contrary, it would seem 
desirable that there should be about as many acres of meadow 
land as there are cows in milk. This meadow land would grow 
a crop of hay that would form the basis of the entire winter's 
food for all the live stock, and the aftermath would be extremely 
useful in the autumn. In this way, indeed, the cows would 
have a chance of grazing out in the open fields during two 
months in the fall of the year, and it would be a good prepara- 
tion for the coming winter. This, however, would not be 
arable dairying in the plenary sense, as it is practised in Den- 
mark, or in France. 

Wlicre tlie whole of a dairy farm is under arable cuItivaT 
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tion, a given proportion of it must needs be under clover 
and rye-grass and other temporary forage crops, to be cut 
for hay, and partly, perhaps, for silage, for use in the winter. 
Under all circumstances the winter — when all vegetation is in 
a condition of hybernation, so to speak — must be provided for. 
Subject to this imperative provision, the whole of the farm must 
needs be apportioned out for green, white, root, and temporary 
forage crops ; the first — and in part the last — for summer re- 
quirements ; and the second, third, and — in part — the last, for 
the inexorable demands of winter. Now all this requires 
careful management, accurate foresight, and a soil that admits 
of being cleaned and cultivated, not only in ordinary and 
average seasons, but in seasons in which clay-land cultivation 
is next to impossible. 

Under this system the habits of the cows with regard to food 
are wholly artificial, and this cannot fail to liave its effect on their 
health and vigour of constitution, as well as on those of their 
offspring. The natural food of cattle is grass, when they can 
have it, and " fog" in winter. They have grass throughout the 
six months beginning with May and ending with October, as a 
general thing, in the British Islands. Therefore for half the 
year they are existing under perfectly natural conditions — 
much, no doubt, to their comfort and advantage. But in winter 
they have natural food artificially preserved and prepared, and 
so-called "artificial food" as well. In summer the natural 
food, grass, is about as ideally perfect as anything they can 
have, if it grows on good sound land; but even grass may 
be profitably supplemented by corn within limits which are not 
very wide. 

On some sorts of land — ■" scouring land " that rests on shale 
or on any other sub-soil — it may be regarded as good practice 
to give the cows a few pounds each per day of undecorticated 
cotton-cake : the shells of the seed, which all remain in the 
cake, possess an astringent property which helps to correct 
the aperient property of the grass. But even where this is not 
the case, a couple of pounds of bean or pea meal, or of crushed 
oats, or ground maize, in chaff, maybe found to result in profit, 
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especially when the grass is deficient in quantity. The cows 
will give more and better milk, and maintain themselves in 
better condition, if they have these supplemental rations. 

An early pasture is always welcome, after six months of 
winter, be it a natural or an artificial pasture. The earliest 
pastures are always found on the best land, or on land in the 
best condition, other things being equal, such as altitude or 
sheltered position. The grass and hay yielded by such land are 
superior in quality as well as in quantity to those from inferior 
soils. Hay from well-farmed land is superior to that from land 
that is out of condition, to a degree that would surprise people 
who have not put it to the test. Such hay, cut so soon as the 
grass has arrived at full growth, and before it is ripe, is corn 
and hay combined when compared with the wiry, innutritions 
stuff that grows on poor land. 

The forwardest spring I have known, or at all events remem- 
ber, was in 1889) and grass grew at a great rate on meadows 
and pastures alike. My own hay was gathered in by Mid- 
summer Day, though we usually do not expect to begin cutting 
before the first week of July. This abnormally early grass re- 
quires more making into hay than that which grows slower and 
later ; but, if it be well made, it is markedly superior to ordi- 
nary hay. And when the meadows are early, so are the pas- 
tures, that are so welcome ahke to the farmer and his cattle. 
On farms that are partly arable, the earliest pasture is the land 
" seeded down" the year before, if it is not wanted for mowing. 

Condition of Land. 

Land out of condition — wet, sour, or poverty-stricken — pro- 
duces grass that cattle do not like, and on which they cannot 
thrive or yield milk as they ought to be enabled to do, and as 
they would do on good land. Such grass is not attractive to 
them, and they devour it under compulsion, and sometimes 
under protest. This protest is to bawl for better grass, or to 
break through the fence in search of it. No land can be well 
farmed if it is wet; and the first act of husbandry on such land 
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is to drain it. But when drained it wants improving : the 
aqueous grasses which grew before must die out, and be sup- 
planted by others which are suitable to the altered physical 
condition of the soil. 

To promote the growth of these better grasses, a dressing 
of 5 or 6 cwts. of superphosphate of lime is to be recom- 
mended. Such a dressing, indeed, will often cause a trans- 
formation scene to occur in the character of the herbage, 
rendering it sweet where it was sour before, filling it with white 
clover where none was previously seen, and making it attractive 
where erst it was repellent. The coarse, sour grasses die out^ 
the rushes and sedges vanish, and the new herbage consists of 
a variety of gramineous and leguminous plants, all of them 
nutritious, and sweet to the taste of the cows. They will eat 
off such herbage as bare as a lawn ; and they always do best 
on food which they like. Those only are profitable pastures 
which cattle eat up with a relish. 

Land in good condition has longer seasons than poor 
land : the grass upon it grows earlier, and later too, in the 
season. It is not easy to keep the grass from running ahead 
of the stock which the farm is calculated to carry in summer 
and autumn alike ; but if it does run ahead, there will be 
plenty of meat for the autumn. The difficulty is to keep 
the grass under, during the period of most vigorous growth, 
in May and June, in order to prevent rankness and coarse- 
ness, and the only thing to do is to turn out early enough 
upon it. But with poor land the thing is to turn out upon it 
late enough, and to give it a good start, or else it will be bare 
all the summer. In a very grassy season, when the cattle can- 
not keep the pastures at all reasonably down, a field or two 
may be shut up for mowing ; in this way the store of hay is 
increased, and a light dressing of superphosphate in the 
following spring will recompense the soil for the crop mown 
off it. 

Young grass is always more easy of digestion than old grass, 
and much more easy than hay. And when the summer mellows 
into autumn the grass of the pastures begins to diminish in 
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succulence and nutrilive value, whilst the proportion of its 
indigestible fibre increases. After a time it ceases to grow at 
all, and the sap in it goes down lo the roots. To make up 
for this decadence, other supplies of food for cows are needed : 
these supplies are provided by " eddish " on the meadows, and 
by green crops on the arable land — cabbages, autumn vetches, 
second cut of red clover, turnips, and so on. 

The leaves and stalks of the maize plant, cut whilst green 
and full of rap, are in America an excellent soiling crop, not 
in autumn onl}', but in summer too, when the drought burns 
up the pastures. Plots of this maize are sown in succession, 
and cut in the same order as required. The seed is sown 
much more thickly in the soil than when a crop of grain is 
wanted, and as the plants grow up to four, or five, or even six 
feet in height, the weight of green food per acre is very con- 
siderable. It would seem that maize might be widely grown in 
this country as a green crop for soiling ]nu-poses. In default 
of green crops in the autumn, and when the eddish is finished, 
3 or 4 lbs. of cake are found most beneficial in maintaining the 
How of milk and the condition of the cows. If the autumn be 
wet, which is commonly the case, the rough cotton-cake will 
probably answer best of all, either with green crops or without 
them. 

Wintering. 

Assuming that cows have been well attended to in the fall, 
and come into winter quarters in good store condition, the 
difficulty of wintering them nicely is diminished. Those of 
them that are " on note " for early February must be let dry for 
calving about the end of November or in the early part of the 
following month ; and as soon as the milk has gone they should 
be generously fed as a preparation for the next season's 
milking. 

As a general rule, cows should be " dry " about two 
months. Some of them, however, are let dry with no littie diffi. 
culty for a single month or less, and here and there one reso- 
lutely declines to be let dry at ail. I know of nothing better, 
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clieaper, and simpler than two meals of hay and two of good 
oat straw, along with 4 or 5 lbs. of linseed cake per day ; 01 
the cake may just as well be half linseed and half decorticated 
cotton-seed ; or, indeed, and even preferably, it may all be de- 
corticated cotton-cake. The cake will cost about 4d. per cow, 
per day ; and beside saving its cost in hayand greatly improving 
the manure heap, will leave the cows in better condition than 
hay could possibly do, and also enable them to calve with less 
straining and exhaustion. When cows are dry for calving they 
commonly have to consume oat straw as the chief food, but oat 
straw is sorry food alone, when all the oats have been threshed 
out of it. 

A good deal has been written in recent years about rations 
for cows in milk, and rrcfessor Stewart, of America, recom- 
mends the following, per day : — • 



12 lbs. of good meadow hay. 


Alhunii- 
noiils. 

lbs. 
0-65 


Carbo- 
hydrates, 
lbs. 
4-92 


Fat. 

lbs. 
0-12 


3 li)S. of maize meal . . 


0-25 


I-Sl 


0-14 


3 lbs. of ground oats . . 


0-27 


1-30 


0-14 


3 lbs. of wheat shorts . . 


027 


1-64 


ooS 


4 lbs. of linseed meal . . 


I-IO 


1-32 


o-2a 




2-54 


10-99 


076 



These percentages of nutrients represent that fat should be 
about one-third the weight of the albuminoids, and the albumin- 
oids about one-fourth the weight of the carbo-hydrates, which last 
consist of sugar, starch, gum, &c. ; and in the above formula 
the three groups of nutrients are, chemically speaking, believed 
to be in well-balanced proportion, which reduces the waste in 
digestion to a minimum. 

An Important Point. 

It will be noticed in the foregoing table that the carbo- 
hydrates and fat, the heat-producing elements of food, are in 
very considerable proportion, and that the flesh-formers — the 
albuminoids — are not. It will therefore be understood that the 
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heat of the body is an all-important demand of nature, and that 
it is a serious matter to expose cattle to climatic conditions 
which reduce warmth to any considerable extent. On this 
account it is not a good thing to allow cows to drink large 
quantities of water which is only just above freezing-point — 
32° Fahr. — or to eat a lot of ice-cold turnips. Before the 
water or turnips can be assimilated by the organs of digestion, 
their temperature in the stomach has to be raised to 98° 
Fahr., which is the normal temperature of the cow's bod}', and 
this involves a waste of carbo-hydrates, which may be avoided 
in respect to the water by warming it artificially; and in respect 
of the turnips, by pulping them and mixing them with chafifed 
hay and straw, when, after a few hours, the temperature will be 
raised by fermentation. This fermentation has the useful effect 
of rendering the chaif easily digestible. The value of giving 
cows warmed water to drink in winter — warmed say to about 
75° — has been repeatedly proved; and cows will give 
more and better milk, on a given quantity and quality of food, 
than when they drink cold water. Mr. Gilbert Murray, who for 
years has devoted a good deal of attention to dairy subjects, 
gives the following as an average daily ration of food for a 
cow in full milk in winter : — 

lbs. 
20 
2 
2 

^ 2 

2 
2 

• 25 

S 

60 

Indoor Feeding. 

The roots in this ration, or at all events the greater portion of 
them, would be pulped and mixed with the chaffed hay and 
straw, and the different kinds of meal added just before feeding- 
time. Two feeds of hay per day are advisable, in order to 



A mixture of chaffed hay and slraw 
Bran meal ..... 

Ground oats 

A mixture of wheat and barley meal 

Linseed meal or cake . 

Bran ...... 

Roots 

Hay, divided into two feeds . 
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promote rumination, and it would seem as if 5 lbs. were little 
enough for the purpose. The ration, however, is only approxi- 
mate as to weight, for while some cows will need more, others 
will need less. No hard-and-fast hne as to quantity of food 
can be laid down, though as to quality it almost may. The 
way to feed most cows properly is to give them as much as 
they will eat up cleanly and with a relish ; each cow's capacity 
for food should be carefully watched by the cowman, and while 
fastidious animals may be tempted by a better quality of food, 
a gluttonous cow should be regularly restricted to a reasonable 
quantity. There are gluttonous cows as there are gluttonous 
animals of other kinds, and it is safe enough to say that 
they consume a good deal of food to waste. A morbid 
appetite must therefore be placed under restraint. 

Where silage is used it may well be chaffed along with hay or 
straw, and in this way form a substitute for roots. Some farmers 
pour well-boiled linseed amongst chaffed hay or straw and others 
use cheap treacle in the same way ; either of them is good in 
its way, but the cost should be calculated. Some high authori- 
ties do not like to give cooked or steamed food to cows, save 
perhaps for a few weeks after calving ; largely fed on cooked 
food in winter, cows will not do so well on grass in summer, 
because their digestion has been weakened. To steam mouldy 
hay, however, is a good thing, in order to destroy the fungus ; 
but mouldy hay should not be fed, steamed or not, to cows in 
milk. The object of slow fermentation in chaff is to make 
it more easy of digestion, and this no doubt is an economic gain 
of some considerable importance. 

Influence of Food on Milk. 

In respect of the influence of food on the milk yield of cows, 
the following theses may be considered to be well established : 
■ — The quantity and quality of a cow's milk is a question 
depending more on breed than on food. An increase of food, 
sustained both as to quantity and quality, increases the yield of 
milk and to some small extent the proportion of solids m it j but 
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an increase of fat in the food bears no special relation to the pro- 
portion of fat in the milk, though it will almost always increase 
the yield; fat, indeed, is needed in the food to keep up the 
heat of the cow's body, and will to a considerable extent be 
used for this end ; but an increase of albuminoids in the food 
finds a more ready response in the quantity and quality of the 
milk. The component elements of the solids in milk are not 
generally and materially affected by changes in the composi- 
tion of the food, but to this rule some cows afford striking 
exceptions. There is a natural limit to all cows' capacity for 
yielding milk, and when a cow is fed up to this hmit increased 
or improved food cannot extend it. It follows, therefore, that 
while a superior cow is seldom fed up to the limit, an inferior 
cow may easily be fed beyond it. 

The practical inferences from these experimental data are 
that the idiosyncrasies of each cow should be studied and 
met, and that scientific feeding, while valuable as a guide 
and as a study, is sometimes followed by results so dis- 
parate and varying that no absolute rule can be laid down 
to suit all cases. In the case of a boiler, the quantity of coal 
and water required to produce a given volume of steam may 
be calculated to a nicety ; but there is no such correspondence 

applicable to cows generally— between what a cow eats and 

the milk she will yield or the flesh she will elaborate. The 
feeding of cows, therefore, is an art, but not a science. So, 
indeed, is agriculture in most of its bearings. 

The careful cow-keeper will see that his cattle are fed with 
"just enough and none to spare." The art of economical 
feeding, so far as quantity is concerned, lies in knowing how to 
make the cattle eat all up cleanly and with a relish. Over-fed 
cattle seldom thrive as well as those which have just what they 
need and no more. A wise farmer I once knew said, " Better 
keep your cows just a little ' on the snap ' than over-feed them." 
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CROPS ON DAIRY FARMS. 

Restrictions on Cropping.—" Arable Dairy Farming." — Grand Old Pas- 
tures.— Thin, Light Land. — Arable Crops and Grass.— When to 
Mow.— Drying Hay in the Rick. — Silage. — Economical Feedmg 
Stufifs. — Green Food. 



Restrictions on Cropping. 

In the sixties and seventies it was a common practice for land- 
lords or their agents to place restrictions of a stringent character 
on the cropping of land. Under yearly tenancies the course of 
cropping was strictly defined in " agreements," or else limits 
were laid down, beyond which the farmer was not allowed to 
go, in reference to varying the system of crop-rotation that was 
general on the estate, or in the county. But this irksome 
system of tutelage has been greatly relaxed since 1880, partly 
on account of the Agricultural Holdings Act of 1883, but 
chiefly because of the severe depression which has afflicted agri- 
culture during the past ten or twelve years. The time, indeed, 
has gone by when farmers might be called upon to submit to 
hard-and-fast lines of cropping their land ; and now, as a rule, 
they are at liberty to raise such crops as they deem best for 
their purpose, and in the manner which seems the most con- 
venient and suitable. The result is that cropping-rotations are 
more varied than was formerly the case, and such crops are 
raised each year as are likely to be most wanted. The restric- 
tions of old times seem already to have become archaic ; it is 
indeed a matter for surprise that they should ever have existed; 
and farmers of the twentieth century will with difficulty believe 
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they ever did or could exist. The employment of purchased 
manures and feeding stuffs has long been regarded as a necessity 
by all progressive farmers. In this way have such farmers been 
constantly adding to the fertility of their farms, .and, in these 
cases, restrictions as to cropping became a glaring absurdity 
which could not be sustained. The time is probably coming 
pretty soon when foreign feeding stuffs will not be available at 
easy prices, and further modifications in cropping will then be 
carried out. 

"Arable Dairy Farming." 

The system known as "arable dairy farming" has not in 
this country attained the degree of popularity which it enjoys 
on the Continent, and is not likely to do so. The reason is 
chiefly a climatic one, perhaps; but at all events so it stands. 
My greatly valued friend, the late H. M. Jenkins, whose far 
too early death was a distinct misfortune to British agriculture, 
had a high opinion of arable dairy farming as he had seen it 
practised in France and Denmark, and he strongly urged it on 
the notice of farmers in this country. In his Report to the 
Royal Commission on Agriculture — a report of distinguished 
ability — he says on page 70 : — " I have frequently pointed out 
that one of the principal lessons that in my judgment English 
farmers have to learn from their Continental brethren is the 
breeding and rearing of stock, and the making of butter 
and cheese on arable land. ... In Denmark, as I have 
already reported, permanent grass is almost an unknown ele- 
ment on breeding and dairy farms." 

When Mr. Jenkins presented his report, we had not then 
been suffering from low prices of farm produce long enough 
to feel convinced that expenses must be carefully and even 
rigidly cut down to enable farmers to " make ends meet 
and tie." The cost of cultivating arable land, particularly 
all stiff soils, is a serious matter ; and while wheat was 
selling at 30s. a quarter, oats at 20s., and so on, in recent 
years, it was out of the question that arable cultivation should 
increase, even on dairy farms. It is undeniable that land 
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can be made to produce more food for stock when it is 
frequently under the plough than when it is under perma- 
nent grass. The one constant crop of grass cannot be made 
to equal in weight or value a variety of white crops, green 
crops, roots, rotation grasses, and so on. But it is question- 
able if the cost of growing the latter does not more than balance 
the extra value of them, save on the most friable and suitable 
soils. 

The Dutch people are, to say the least, as plodding, and 
neat, and shrewd as those of any other country, the French and 
the Danes not excepted, and their dairy farming is to a great 
extent on permanent grass land. Arable dairy farming is for 
the most part a speciality of the Danes and the French, and the 
Dutch have not at present seen reason to copy it to any great 
extent. On heavy soils, indeed, it is hardly practicable, and 
wet climates are unfavourable to it ; on the light, friable loams 
of France and Denmark the conditions are tolerably favour- 
able, no doubt, and the French climate is more suitable than 
ours for continual arable cultivation. 

Grand Old Pastures. 

In a climate in which fine weather is almost comically uncer- 
tain, the difficulty of cultivating stiff and retentive arable soils is 
well known to farmers who have had it to contend with ; 
and unless such land can be kept clear of weeds it is better 
laid down to permanent grass. But on the loose and friable 
soils that are naturally dry — the sandy, chalky, or limestone 
soils —the cost and difficulty alike of cultivation are very much 
less, and it is on these soils, if on any at all, that we may expect 
arable dairy farming to extend in this country. 

The contraction of foreign competition— chiefly American — 
which we may reasonably expect to occur before this century 
closes, will give to arable cultivation in these islands an 
impetus which has long been wanting. In this event, arable 
dairy farming will no doubt become much less singular than 
it is at jwesent. For the time being, however, the cost of 
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labour and of wear and tear, the low prices of farm products, 
the broken character of the seasons, the volume of foreign 
competition, and so on, will cause things to go on pretty much 
as they are. 

The grand old pastures which are found in many parts of the 
British Islands, mostly in the valleys, or in the fen and fylde 
districts, though also on the rolling surface of some of the 
Midland counties, and here and there on elevated tablelands 
of limestone, the splendid grazing lands of Ireland, Scotland, 
Wales, and many counties in England — these, it is to be hoped, 
are safe against disturbance, though most of them have been 
under the jilough in bygone centuries, in the far-off times of the 
past when England had a population of six or seven millions, 
and was a corn-exporting country. It has taken centuries to 
form these noble swards ; to disturb them would be an act of 
sacrilege. 

Thin, Light Land. 

There are, however, large areas of land all about the country 
which no process of top-dressing and good management could 
ever make into good, permanent pasture or meadow. On the 
wolds of Yorkshire, the downs of Wiltshire, the sandy plains of 
Norfolk, and in many other counties such land is to be found. 
It is as a rule too thin, too light, too unretentive of moisture to 
make profitable grass land ; and as it is easily cultivated in 
almost any sort of a season, it is best under the plough in 
rotation crops. It is on the better light and dry soils that arable 
dairy-farming may perhaps be found to pay as well as any other 
sort, if only fair green and root crops can be raised. A good 
deal of the lightest land, however, is fit only for sheep pasture 
and not worth cultivating at all. 

Among the more desirable of dairy farms are those which 
have good land in the valleys for pasture and meadow, and 
lighter, less rich land elsewhere for tillage. The most desirable 
ones are those whose land is all good, and some of it dry and 
friable enough for easy cultivation. But arable dairy-farming, 
as it is practised in France or Denmark, will hardly become 
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general or even common in England. Few, if any, dairy farms 
in this country are likely to become wholly arable farms until 
such changes in prices have occurred as wil' make them profit- 
able on the Continental system. On the other hand, it may 
freely be admitted that dairy farms wholly, or almost wholly, 
under permanent grass are not quite what dairy farms ought 
to be, though there are many such to be found. Arable crops 
of one sort and another are always desirable where cows in 
milk are kept, and, speaking generally, the greater variety of 
them there is, the better. 

Arable Crops and Grass. 

I will assume that we have a 200-acre farm of good land, 
60 or 70 acres of which are usually under arable crops or tem- 
porary grass, and on which 50 to 60 dairy cows are kept, as 
well as the young stock incidental to them. On a farm of this 
kind there would be about 50 acres of meadow land and the 
rest in permanent pasture. This seems to be a nice apportion- 
ment of the land to pasture, meadow, and arable crops ; and as 
the meadow land is a very important feature, I will begin with it. 

That our meadows should be made to yield large crops of 
hay is, of course, a desirable thing, and a dairy farmer should, if 
possible, always have two or three old ricks to begin the winter 
with, and as a " nest-egg " against a season when the crops are 
lighter than usual. As a general thing it is desirable, but not 
always practicable, to manure meadows lightly all over once a 
year, for two light dressings are better than one heavy one — 
that is, a light dressing each year, rather than a heavy one each 
alternate year. The cattle will hardly make manure enough to 
give all the meadows a fair dressing once a year, but the re- 
mainder should have a dressing of artificial manure. During 
many years I used to dress my meadows in this way, using li 
cwt. of nitrate of soda, 2 cwt. of mineral superphosphate, and 
3 cwt. of kainit per acre, supplying in this way the nitrogen, 
phosphoric acid, and potash which plants require to promote 
their growth. This particular mixture of artificial manure is 
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most of all effective on a somewhat heavy and retentive loam, 
damp, but well under-drained. 

Alternate annual dressings of natural and artificial manures 
are, I believe, much preferable to unvarying dressings of either 
one or the other. The more natural manure there is available, 
the less artificial will need to be bought, and as the land im- 
proves in condition -as improve it will under this treatment— 
the dressings may well be slightly lessened in quantity. Hay 
grown in this way, if well saved, is always of superior quality. 
It takes more drying for the rick than that from poor land. 
There is more strength and steam in it, and consequently it is 
better food for stock in winter. The difference, mdeed, is far 
greater than a novice would think possible. 



When to Mow. 

AVinter- and spring-saved meadows are fit for mowing early. 
No fixed date can be laid down, for the time of maturity varies. 
I knew an old-time farmer, long years ago, who invariably began 
mowing on Midsummer Day, unless it fell on a Sunday, what- 
ever the weather and the state of his crops might be. The 
time to mow meadow grass is when the bulk of the crop is still 
a httle unripe— that is, when the seed-stems are well in flower, 
and the pollen of the flowers is freely faUing on our boots 
as we walk through the grass, or when a tinge of brown steals 
over the face of the field. It is a mistake with grass to let it 
stand until it is dead-ripe, for then the indigestible woody fibre 
has increased, and the sugar that was in the sap has gone. 
Doubtless there is more weight of hay if the grass is cut late, 
but the quality is greatly reduced. Cut early, and weU har- 
vested hay from well-farmed land is hay and corn combined. 
When most of the heads of clover are in bloom, and the rye- 
grass is browning, is the time to cut a field of " seeds," if only 
the weather be suitable. _ 

Freshly-cut grass has an oily or waxy coating on the 
outside, which makes it waterproof for a time ; but when it 
has been repeatedly stirred by the tedder, the stems are more 
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or less broken or bruised, the cell-walls are crushed, and the 
sap begins to ooze out and escape, unless the drying pro- 
ceeds rapidly and the sap is evaporated, sealing up within 
each stem and leaf of grass the valuable properties it contains ; 
in wet weather this cannot be done, because there is no evapo- 
ration, no drying, and during such a time the grass should either 
not be cut, or not tedded if it is. To bruise the grass in wet 
weather is to let the sap out and let the rain in, and this soon 
will injure it alike in quality and condition. But, in fine 
weather, the grass cannot be stirred about too much • the object 
is to bring all of it under the influence of sun and wind, and to 
have it dry as early as possible. 

Drying Hay in the Rick. 

There is a curious difference in land with reference to the 
amount of drying which hay requires, and the cause of it is not 
fully understood. On the limestone soils of Derbyshire it is 
necessary to dry the hay thoroughly, or it will ferment in the 
rick to a degree that will greatly injure it, or even expose it to 
the risk of spontaneous combustion ; a general custom is to put 
it into " quiles" of about a ton each, in the field, in order that 
it may have a preliminary "sweat" in small bulk. On the clay 
and freestone soils of Staffordshire no such precautions are 
necessary, and the hay may be ricked in a condition which 
Derbyshire men think very dangerous. A two-inch galvanised- 
iron pipe, perforated with quarter-inch holes pretty numerously, 
and long enough to reach from, the bottom to the top of the 
rick, will provide a chimney up the middle through which the 
steam of fermenting hay may escape ; this simple, self-acting 
contrivance will cool a rick most excellently. However, in 
good weather, hay can be made anywhere ; it is the uncer- 
tainty of the climate that is the bane of our haymaking, and 
this is the reason why, in the various wet summers we have 
had in recent times, so much attention has been turned toward 
ensilage as a system calculated to make us independent of the 
weather. 



68 



BRITISH DAIRYING. 



Silage. 

Opinions vary a good deal as to the value of silage, but the 
majority are in favour of well-made hay. Mr. Gibbs, of Gilwell 
Park, spent a fortune in devising a machine for making hay by 
artificial heat ; thousands of pounds have been thrown away in 
experimenting with " exhaust-fans" for finishing haymaking in 
the rick, whereas a perforated pipe or two would do the work 
better automatically, and at a mere fraction of the cost ; and, 
lastly, the system of ensilage has taken a considerable hold on 
the public fancy ; the hay-dryer and the fans are now obsolete, 
but ensilage will probably survive some time longer as a system 
of preserving grass and other forage crops for use in winter. 
There can be no dispute that the easy digestibility of silage is a 
merit which hay does not possess in the same degree, for silage 
is damp and soft, while hay is dry and hard. But silage is 
frequently a failure, and even when it is not there is usually a 
good deal of waste all round the outside of the silo or the silage- 
rick. 

Years ago there were several enthusiasts who did harm to the 
reputation of silage by claiming for it several merits which could 
not be sustained in practice, and were not corroborated by 
science. It was claimed, for instance, that even good meadow 
grass, or .clover, or any other excellent forage crop, was im- 
proved in quality and increased in nutritive value by being 
converted into silage ; that various plants which are properly 
regardeil as weeds— spurrey, for example— and rough grass 
from roadsides or plantations, become good food in the form of 
silage ; and that almost any kind of green stuff that stock will 
hardly touch was converted in the silo, as if by magic, into 
palatable and nutritious food for winter use. Now it is certain 
that no change within itself can improve good grass or clover, 
or any other forage plant ; but that, on the other hand, the 
rapid fermentation which is unavoidable in the silo is a chemical 
process which injures the silage as lood, chiefly by converting 
the sugar into acids. By allowing the temperature of the silage 
10 rise to i30°Fahr., it is said that the bacteria which pro- 
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duce acid fermentation are destroyed, and sweet silage ij the 
result ; but this requires nice judgment and most careful 
superintendence. 

Supposing, however, that every farmer will bestow the 
necessary care in making silage, the stuff must needs be given 
sparingly to cows in milk, or the milk may easily become 
tainted. One of the largest milk firms in this country will not 
buy milk from farmers who use silage at all. Various crops 
may be converted into silage, and in wet seasons it is no doubt 
an advantage to avoid spoiling good grass by trying to make 
hay of it. But on the other hand it may be pretty safely pre- 
dicted that a few fine summers would leave a great many silos 
empty. After all, however, in any sort of a season, silage 
may be said to be a very tolerable substitute for roots, if not 
for hay. 

Economical Feeding Stuffs. 

Silage ricks are found to answer tolerably well, yet there is 
more waste of silage in them than in silos. But they obviate 
the necessity of going to the expense of building a silo, and are 
consequently coming more or less into favour amongst farmers 
who are at all inclined to make silage. It may be taken for 
granted that nineteen out of twenty farmers who are in the 
habit of making silage at all, would prefer to make good hay if 
the weather were suitable ; in these instances, therefore, it is 
probable that silage ricks will be more popular than silos, if 
only for the reason that they can be made or not, at will, 
according to the state of the weather. I have known shrewd 
and experimenting farmers try silage for a year or two, or for 
several years, and then drop it again. Others there are, no 
doubt, who persevere with it, and believe it to be an excellent 
thing. It will live or die on its merits, and a few more years 
will probably determine its fate, as a feature, permanent or 
otherwise, in the agriculture of this country. 

Wherever there is a good stretch of arable land on a dairy 
fairm we may expect to find, as a rule, oats as the principal if 
not the only white crop; because oat straw makes better winter 
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food than the straw of either wheat, barley, or rye, and the oats 
themselves form a valuable item in the list of corn consumed 
on the holding. The consumption of home-grown corn on a 
farm deserves encouragement by being admitted for compensa- 
tion on the same basis as purchased corn. Why not, indeed ? 
A farmer now may sell his home-grown grain, buy other corn 
or cake with the money, and be en tided to compensation for 
what he buys if he leaves his farm ; why, therefore, not en- 
courage the consumption of home-grown grain by serving all 
alike ? 

Oat straw, and wheat straw too, for the matter ot that, 
may be greatly improved as food for stock by being chaffed 
along with about 5 per cent, of green and succulent tares or 
rye, and well trodden down in a bin or silo, a bushel of salt 
being scattered amongst each ton of chaff. Straw-chafif treated 
in this way and left for six months has undergone a slight and 
slow fermentation which has made it compare very favourably 
with unprepared straw. The late Dr. Voelcker found it con- 
tained two and a half times the percentage of sugar, gum, &c., 
and was one-fourth richer in materials which produce the lean 
fibre of meat or of muscle ; the percentage of soluble vegetable 
fibre was nearly twice as great, and the fermentation rendered 
the hard, dry substance of the straw more easily soluble and 
digestible than it would otherwise have been ; the prepared straw- 
chaff had the agreeable smell of good green meadow hay, and an 
infusion of it yielded a liquid hardly distinguishable from " hay 
tea." Two hundredweight of decorticated cotton-seed meal 
added to a ton of the chaff raised it to the quality of good 
meadow hay. 

In order to treat straw in this way the farmer must needs 
have part of a winter's supply beforehand, and chaff it in the 
spring or summer. The advantage of having a lot of pre- 
pared chaff of this sort will be obvious to those who are in 
the habit of pulping roots and mixing the pulp with chaff. 

Unprepared oat straw has been found to be much more 
rehshed by stock if it were well wetted with water and left to 
soak for twenty-four hours. The softening renders it easier to 



CROPS ON DAIRY FARMS. 



71 



masticate and to digest. And herein a great gain is to be 
found— a saving of labour and of food, a lessened expenditure 
of force. 

Green Food. 

Many farmers take care to have some early green food for 
cattle in the early spring— that is, ia the latter part of April, or 
the first week of May— winter tares and rye answering the pur- 
pose as well as anything else, as arable crops ; trifolium incar- 
natium, a valuable member of the clover family, and sainfoin are 
grown in the southern counties as early green food for stock. 
On the carboniferous limestone soil of north Derbyshire, my 
father's cows used to get an early and excellent bite of green 
food in the budding spring on land seeded down the previous 
year ; many men, however, prefer to mow the " seeds " for hay, 
in which event the cows have to wait until there is grass for 
them on the permanent pastures. Much depends on the soil, 
whether it be sound ; and on the cUmate, if it be genial. By 
liberal and judicious top-dressing of winter-saved pastures- 
top-dressing in the autumn — it is possible to have ordmary 
pasture grass almost as early as " seeds." 

The object of green crops on arable land is primarily to 
shorten winter at both ends, but the practice in arable dairy 
farming may be extended until it includes, by successive crops, 
the whole of the spring, summer, and autumn. For the winter, 
roots and white crops are raised on arable land, and in some 
cases green crops for silage. For autumn use, cabbages form 
a valuable food for dairy cows, and the tops of turnips and 
mangolds fill up a gap. Common turnips are useful for early 
winter, swedes next, and mangolds keep well into spring. As 
I have said, the object of arable dairy farming is to make 
the land carry more stock and produce more milk. This is no 
doubt the result, but the system requires an extra outlay in 
men, horses, implements, and manure, and the question for 
each farmer to ask himself is this : Does the arable system yield 
enough to pay the extra cost and leave a profit ? 
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A FARM IN THE PEAK OF DERBYSHIRE. 

The Peak Country.— Low Fields Farm. —A Pastoral Drama.— A Valuable 
Discovery in Cheesemaldiig.— Acid Curd.— A True Farmer's Wife.— 
" Come, Lads," not " Go, Lads." 

The soil of "the Peak country" lies mainly on the carboni- 
ferous limestone, and consists of valleys wide and valleys 
narrow, lofty tablelands, and great rolling hills. Commonly, 
though not generally, the valleys are well timbered and pic- 
turesque, but the hills and tablelands are for the most part bare 
and bleak, and fenced with stone walls. Some of the valleys 
are steep and narrow, whilst others are spacious and picturesque. 

It is in one of the latter, in the southern end of the Peak 
country, and some half-dozen miles south-west from the pleasant 
little market town of Bakewell, which is famous on account of 
the puddings that bear its name, that the homestead of Low 
Fields Farm is situated. The farm consists of some 330 acres, 
and stretches away two miles up to " the Moor," where more 
than half of it lies. It is in a sense two farms in one, the lower 
half a dairy farm, pure and simple, and the upper half a sheep 
or a mixed farm. Around the homestead in the valley the land 
is naturally fertile, but the moorland is " thin-skinned " and 
not very fertile by nature, though withal it is sound and health- 
ful. Somewhere about a century ago it was fenced in and 
cultivated, and a big set of buildings was put up to accommo- 
date live stock in winter time. A house for a labourer adjoins 
the buildings ; but the loneliness of the spot in the de;yj time 
of the year, with only one sohtary house in sight of it, was 
more than any labourer could stand very long. 
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The farm was taken in hand more than half-a-century ago by 
a young farmer of twenty-three, who a year or two afterwards 
married the daughter of a yeoman, just over the border in 
Staffordshire. At that time the land was in a " run-out " and 
forlorn condition, "hide-bound" with twitch grass and poverty; 
the walls were dilapidated, the buildings out of repair, and the 
house as old as it was inconvenient. In those days the farm 
carried some twenty-five dairy cows and seventy breeding ewes, 
with young stock in proportion, and four horses, and carried 
them indifferently well. This young couple, however, had 
youth, and health, and hope to encourage them — three excel- 
lent gifts in life — -and they set to work with a will to improve 
the farm and make it pay. The moorland was the arable part 
of the farm, and it was repeatedly stimulated with applications 
of ground bones, three-quarters of a ton to the acre, until at 
length it yielded an abundance of grass, and excellent crops of 
oats and turnips — excellent, I mean, for such a soil and climate. 

The oats sometimes yielded over 60 bushels, and the turnips 
over 40 tons, per acre. The soil was cleared of thousands 
of tons of rocks and stones which were in the way of the 
plough, and miles of walls were rebuilt, all at the cost of the 
tenant. After five-and-twenty years of toil and outlay the 
stock-carrying capacity of the farm was raised to 45 dairy cows 
and 150 breeding ewes. The cattle were Shorthorns; the 
horses. Shires ; and the sheep, Leicesters. 

It was a yearly tenancy, unfortunately, and the landlord 
encouraged the tenant in his outlay on improvements by a 
promise that the rent should not be raised whilst he, the land- 
lord, lived. This landlord was W. P. Thornhill, formerly M.P. 
for the north of the county. For no reason that was ever made 
known, the landlord went behind his promise — a promise that 
was spontaneously made — and, " like a bolt out of the blue," 
a notice was sent by Taylor, the agent, meaning an increase ot 
rent. This was a blow which shortened the days of the tenant. 
This episode is placed on record as an instance of the injustice 
in which landlords and agents could then indulge with impu- 
nity against a tenant who for more than thirty years had been 
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steadily and rapidly improving the farm. It was all the agent's 
doing, I believe. 

The actors in this little drama in pastoral life have now all 
gone to " the bourne from Avhence no traveller returns," and 
the agitation created in the district at the time it occurred has 
settled down, like the ripples on water into which a stone has 
been thrown. I knew them well, all of them, for the tenant 
and his wife, who happily for herself passed away not long 
before the drama came, were my father and mother. 

Six to eight tons of cheese each year were made, and for close 
on thirty years it was the wife who made it. The dairy-maid, 
in fact, was the farmer's wife, an arrangement which was for- 
merly, and perhaps still is, considered indispensable to a good 
dairy of cheese. The cheese was made up fresh and sweet each 
day — that is, without any introduction of acidity — and was 
never a really first-class lot, though as carefully made as cheese 
could be. At length one day it happened that a few pounds of 
curd in a pan were mislaid and overlooked, and not put into 
the cheese of the day. After a debate between husband and 
wife as to what was the best to do, it was decided to put it into 
one of the morrow's cheeses, mark that cheese with a penny in 
the press, and await the result of the experiment. In course of 
time the cheese was cut and found to be excellent — that is, 
just about perfect ! The curd that was kept had become sour 
by the morning, and this acidity was deemed to be the one 
thing needful to correct what was amiss with the cheese of that 
dairy. 

From that time a portion of curd was always kept from 
one day to another, and mixed with the next day's cheese; the 
result was completely satisfactory — so much so, indeed, that one 
whole season's cheese, kept till Christmas had turned, made 
nearer ninety than eighty shillings per hundredweight ! 

Here, then, a valuable secret in the art of cheese-making was 
in this case accidentally discovered, and the " sweet curd " sys- 
tem was finally abandoned. Many years afterwards, when 
inspecting the methods of cheese-making in the Fylde of Lan- 
cashire, I found the sweet and acid curd systems side by side. 
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so to speak, in the same locality ; in the latter case the cheese 
was very fine, but not so in the former, and I was able to give 
advice which, as I have since heard, put the former right. 
Modern research and experiment have abundantly demon- 
strated the fact that cheese requires acidity, in some way or 
other acquired, to enable it to ripen properly; faihng this 
acidity, it is liable to swell and crack, and to behave in a 
generally discreditable manner. Such is the case more espe- 
cially on highly-farmed land, from which the cheese is more 
liable — just as the hay is — to somewhat excessive fermentation. 

On poor land unimproved the difficulty of making good 
cheese on the sweet-curd method is not by any means so 
great ; and this it is, no doubt, that established the old-time 
dictum, viz., "It is the poorest land which yields the best 
cheese." 

This in all probability was frequently the case in the olden 
times, when the why and wherefore of these things in cheese- 
making were not understood. The old way of cheese-making 
was completely unscientific — that is, it was not practice per- 
fected as the result of careful and repeated experiments. There 
are still persons who say that the cheese of the last is inferior 
to that of the first decade of the nineteenih century ; it may be 
so possibly, though it is to the last degree unlikely. In any 
case, we are destitute of all means of comparison ; but if analogy 
will aid us, we may say that nowadays it is not the poorest land 
which produces the best cheese. I have reason to believe that 
the cheese made on the Low Fields farm in the early days of 
my father's tenancy was better than that made later on, until 
the time when the acid-curd secret was revealed. There was 
undoubtedly some coincidence between the improvement of 
the soil and the deterioration of the cheese, but this coincidence 
was more or less irregular. It stands to reason that where a 
soil has been greatly enriched an old-time method of cheese- 
making, that was suitable to its pristine condition, will not 
answer now. 

I know well enough, for it is within my recollection, that 
the old method, which was hardly the same in any two places, 
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was frequently a failure, and nobody, to be sure, knew why. 
People were very much in the dark about it in those days, as 
indeed they were about many things else. 

Farmers, and farmers' wives too, worked hard in those old 
days of forty years ago, quite as hard as they do now, I think. 
Early and late did she work — the wife of whom I am writing. 
Often have 1 known her to bake a huge pile of oatcakes before 
her maids were down in the morning, and the husband would 
fetch in the cows from the dew-laden fields for himself and his 
men to milk them. " Cume, lads," he used to say, not " Go, lads," 
leading his men up to the moor as soon as breakfast was over. 
And he whistled like a lark as he went to the hills. 

The ploughing was all on the moor, the seeding of oats and 
of turnips, and the weeding and harvesting of both. AH the 
young cattle and the sheep weie wintered up there, and the 
milch cows chiefly at home. It was a long, hilly, inconvenient 
farm, as many of the Peak farms are, and the work upon it, as 
well as the time lost in going to and fro, was proportionately 
increased. A large portion of the milking pastures was across 
a deep valley, and the cows had more heavy exercise to undergo 
than was good for them — so far, at all events, as their milk- 
yield was concerned. 

The Peak of Derbyshire is a healthy country both for man 
and beast, but the winters are long and bitter as a rule. The 
soil, however, is sound for the most part, seldom wants drain- 
ing, and responds quickly to liberal farming. The milk pro- 
duced upon it has now a reputation in the great cities, as it also 
had in the old days for making cheese and butter that could be 
depended upon for quality, and to keep for a reasonable time. 
It is naturally drained by the fissured rock beneath, and sheep 
remain sound upon it in the wettest of seasons. The farmers 
are a careful, thrifty race, laying by " a nest-egg " whenever 
they can against the inevitable time of scarcity. Consequently 
they have weathered the storm of the last dozen years about as 
manfully as the men of any other district in the land. 
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THE DAIRY. 

Milk and its Management. — Temperature and Milk.— Ventilation and 
Cleanliness.— Dairy Equipment.— Milk : its Composition. — Cream 
and Creamers. 



Milk and its Management. 

If any dairy farmer need it, let me persuade liim to take notice, 
when his milk has stood at rest a day or two in the pans, if 
there is a sediment of dirt at the bottom of it ; if he find it 
there, he will reasonably regard this dirt as " matter out of 
place," and will naturally inquire whence it came and why. If 
he take pains enough, he will find that it came off the cows' 
teats and udders, or the milkers' dirty hands, or a_ cow's foot 
that inadvertently found its way into the milking-pail. He will 
then arrive at the conclusion that there is carelessness among his 
people, and possibly even in himself. From this he will probably 
conclude that it is worth his while to see that udders, and teats, 
at;d hands, and milking-pails are clean, and that all restive 
cows' legs are tied, as a precaution, before those particular cows 
are milked. 

But it is not only from dirt that milk receives pollution. 
Strong odours, nauseous or otherwise, which permeate the air 
are absorbed by milk that is exposed to thein, but only when 
the milk is as cold or colder than the air. The question of 
temperature governs the absorbent capacity of milk ; for so 
long as milk is warmer than the atmosphere tliat surrounds it, 
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the odours which it contains disperse into the air. Cold air 
coming in contact with the surface of warm milk expands, and 
therefore rises by virtue of its diminished gravity : its capacity 
for holding gases, vapours, odours in suspension, is increased, 
so that it takes up the volatile odours of the milk, and may 
even be made to purify it to some extent of its " cowey " smell, 
particularly when the milk is well stirred about for a time. All 
this needs only to be mentioned to enable dairymaids to recol- 
lect that it is so, and that the truth of it may be tested without 
much trouble by almost anybody. 

In order to ascertain which cows, if any, are not worth 
keeping for milk, each one's milk should be weighed when it is 
taken. The quantity is quickly seen by using the spring 
balance shewn in Fig. 15, which is sold by The Dairy Supply 
Co., and called the " Sandringham Milk Recorder." The 
quality of each cow's milk can be ascertained by the apparatus 
seen in Fig. 24, page in. 

Temperature and Milk. 

But if cool milk be placed at rest in a warm room the air of 
which is not pure and fresh, the moisture which the air contains 
condenses on the surface of the milk, and with it the odour of 
the room is also deposited. Hence it follows that milk is not 
so easily contaminated in this way as might have been supposed, 
so long as it is warmer than the air which rests upon it. The 
odours of the shippon, the breath of the cows, the keen smell 
of silage, the sickening stench of a liquid manure tank, or of 
a piggery, are comparatively harmless so long as the milk 
remains warmer than the air in which these odours float. 
When milk is taken from the cows' udders it is at a tempe- 
rature of 98° or less ; and as the air is but seldom at that 
high temperature, even inside a cowshed in the heat of summer, 
the milk will take but little harm from the absorption of odours 
until its own temperature has fallen to that of the air. That this 
is so is very fortunate ; otherwise milk would be commonly 
tainted during the process of milking. All the sime, however, 
it should be taken at once to the cool retreat of tne dairy, and 
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disposed of as may be required for either butter- or cheese- 
making. 

While the air is seldom impure enough to vitiate milk that is 
10 degrees warmer, it is seldom pure enough not to do harm 
when the milk is 10 degrees colder. Milk that has been cooled 




Fig. 15 — The " Sandringham" Dairy Recorder, 



by water or ice should not be exposed to an atmosphere that is 
10 or 20 degrees warmer, for it is then a facile condenser and 
absorbent. Better cover it over then, to keep the air from it, 
and also when it is quietly falling to the temperature of the room 
without having gone through any other process of cooling. The 
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odours of the cowshed are often traceable in milk, but this is 
chiefly owing to the cow herself ; she breathes them into her 
lungs, where they come in contact with her blood, and so they 
are communicated to the milk. This, in fact, is the " cowey " 
smell, which is only effectually got rid of by passing the milk 
over a refrigerator. 

But it is not by odours only that milk becomes contaminated, 
and the odours are comparatively easy to deal with. In addi- 
tion to them there are various kinds of bacteria or micro- 
organisms in the air, and these are apt to work out their destiny 
in "so congenial a fluid as milk. They exist too in vessels 
which, having contained milk before, have not been thoroughly 
scalded and cleaned. The term " fermentative," as employed 
in the following quotation, covers not only the souring, but 
also the curdling and putrefaction of milk. 

It has been ascertained that there are various forms of degra- 
dation through which milk may pass, the results arising from 
the action of microbes, bacteria, or fungi. As one writer 
expresses it : — " There is the premature souring of milk with- 
out any curdling, the thickening of it without souring, the 
appearance of green and blue mould and the red fungus, the 
swelling or foaming of the cream in the churn, or the change of 
it to a thin watery liquid having a bitter taste. Briefly, then, 
the normal souring of milk is a fermentative process produced 
by organisms that get into the milk after the milking is done. 
These organisiTis all get into the milk from external sources, 
such as air, the hands of the milker, the hair or udder of the 
cow, and especially from the vessels into which the milk is 
drawn. It follows that the number present in the milk will 
vary with the amount of cleanliness used in the dairy and barn. 
If the udder of the cow be carefully cleaned and the milk be 
drawn into a glass tube which by heating has been made free 
from all living germs, and which can be closed so as to keep 
from the milk all air, milk will be got so free from bacteria that 
it will remain unaffected for two weeks, even though kept all 
the time in a warm temperature." 

In practical dairying it is next to impossible to keep all these 
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ferments out of milk, but they can be held within reasonable 
limiL= by absolute cleanliness and low temperature. Wliilst 
milk is warm, say at a temperature of 70° up to 100° Fahr., 
their action is vigorous and their multiplication rapid. But 
at 50° they are not very active, and at freezing-point they 
are absolutely inert. When milk is drawn from the udder of 
the cow it is at a temperature most favourable to the growth 
and activity of these organisms : at 20 degrees above or 
below that temperature the conditions are less favourable, 
especially below it ; and while freezing renders them inert, 
boiling destroys them. 

These microbes, however, are not implacable enemies in the 
dairy ; properly controlled, they may be regarded as friends. It 
is in milk that they are most of all troublesome, for it contains 
in addition to copious moisture, the nitrogenous food, casein, 
in which they flourish. But in cream, which contains but a 
small proportion of casein, they serve the useful purpose of 
developing the flavour of the butter, providing the cream be 
held at a temperature which keeps them but moderately active, 
or it be churned before they have had time to produce flavours 
which are disagreeable. The pleasant flavour of butter is 
developed by incipient decomposition, while advanced decom- 
position destroys it. The "ripening" of cream is simply 
the action of bacteria, and an advanced stage of ripening is 
sourness ; the one improves, and the other degrades, the flavour ^ 
of the butter. 

It will now be seen how important are cleanliness and 
temperature in dairy work, and in that department of it known 
as butter-making, how necessary it is that cream should ripen 
but not become very sour. Indeed, it should not be allowed 
to become distinctly and obviously sour at all. 

The action of these microbes in cheese is also useful and 
even necessary. As the cheese ripens, they become the fer- 
ment which acts upon the casein, rendering it partially soluble 
and developing the flavour which makes a properly ripened 
cheese so attractive an article of food. It is the casein and the 
butter in cheese which make it valuable as a food, but the 

G 



82 



BRITISH DAIRYING. 



flavour which makes it pleasant to eat is the product of these 
micro-organisms. This flavour, indeed, as in butter, is merely 
incipient' decomposition. The flavours of different sorts of 
cheese, or the differing flavours of one sort of cheese, are owmg 
to the different kinds of microbes and fungi which are at work m 
cheese as it ripens ; and hence it is that for special sorts of 
French cheese, for example, ripening-rooms are carefully 
managed with the view of promoting the multiplication of the 
desired ferments— on the floor and walls, in the air, and so on 
—to thoroughly impregnate the rooms with the particular 
spores which give to the cheese— Camembert, Brie, Roquefort, 
&c.— its special characteristic appearance and flavour. 



Ventilation and Cleanliness. 

Rooms in which milk is kept should, if possible, be cool, 
dry, clean, and well ventilated without draughts, the air coming 
into them being free from odours that may taint the milk. 
Butter dairies especially should be free from everything that is 
objectionable, be it solid dirt, Hquid impurity, or atmospheric 
abomination ; because a greater surface of milk is exposed m 
them than in cheese dairies, and exposed for a much longer 
time. Probably the chief merit of the Jersey Creamer lies m 
the covers which protect the milk from possible contamination 
by an impure air, from draughts which might interfere with the 
rising of the cream, and from strong rays of light, which some- 
times cause white specks or flakes of coagulated casem, to 
appear in the butter. It is of primary importance that the 
floor of a dairy should be thoroughly well laid, without any 
joints or crevices into which milk that is spilled may run and 
afterwards ferment, throwing off into the air bacteria which 
may easily cause fermentation of the milk in the pans. 

Why is it that milk in a dairy turns quickly sour at times ? 
Were the cause traced to its source, the culprit would probably 
be found to be putrid milk in some cranny of the floor or walls. 
Staffordshire tiles, set soHd in cement, the joints being per- 
fectly closed by the same material, can be recommended as 
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being non-porous, and easily leapt clean, either as floors or 
walls. No underground drains should be put into a dairy, for 
they are apt to choke up and foul, and are difficult to purify. 
Surface drains, whose exit is through a loose grid in the wall, 
are easily kept clean ; but if an underground drain be really 
necessary — which will very seldom be the case, save in dairies 
whose floors are below the level of the ground outside — it 
should consist of glazed sanitary pipes whose joints are made 
tight with cement. A dairy built with an inner wall, between 
which and the outer one there is an air-space, will have a more 
nearly even temperature than we generally find in a dairy, 
and will also be dry enough for all practical purposes. And 
also as to the roof, an air-space should be formed between the 
tiles and the ceiling : that is, there should always be a ceiling 
in a dairy, in order to create what may be termed an air- 
cushion — a softener of the sun in summer, and of the frost in 
winter. 

Dairy Equipment. 

Perhaps these remarks about cleanliness are quite as applic- 
able to a cheese-dairy as to a butter-dairy, and they are more so 
than to a butter-dairy in which a cream-separator is employed. 
But they may be used appropriately in reference to any sort of 
a dairy whatever, because cleanliness in all its aspects is of the 
greatest importance in dairy work. Where butter-making is 
followed on the old open-pan system — which, by the way, if 
properly managed, will produce as fine butter as the world 
ever saw or will see — the quality of coolness in summer is 
second only to that of cleanliness in importance. So far as the 
winter is concerned, the temperature of the dairy may be regu- 
lated by means of hot-water pipes running round by the wall 
and on the floor. Of the various sorts of milk-pans, the best 
are of white porcelain, or of enamelled sheet-iron. These are 
without seams, perfectly smooth and non-porous, and are easily 
cleaned ; and, indeed, they have a cleaner look than any 
other sort. 

But for its extreme brittleness, glass would be about the best 
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material for milk-pans ; and in a fancy dairy, ruby-tinted glass 
pans for milk would look uncommonly pleasing, and would 
present an appearance of warmth in the midst of the requisite 
coolness. 

That all dairy vessels and implements should be of such a 
character that they are easily cleansed, handy to use, pleasant 
to look at, and not liable to get out of order or condition, will 
be denied by nobody who has any practical or theoretical 
acquaintance with dairying. The dairy itself — that is, the room 
or rooms in which the milk is kept and the work is carried on — 
is the first consideration ; for, if it be defective as to construc- 
tion, which should be designed to secure cleanliness and the 
desired temperature, or if its arrangement be such that the 
work becomes inconvenient and irksome, frequent and almost 




Tig. i6. — Vrm.i; Torcelain ^Milk PA>f. 



constant disappointment with it will be the result. The best 
plans of dairy structures that I know of, including, of course, 
the internal arrangements and the equipments necessary to the 
work, are those designed by Bradford, of High Holborn and 
Salford, and a great many excellent hints may be derived from 
his illustrated catalogue. To such an extent has the study oi" 
improved dairying been carried in recent years, that there is now 
no reason, save that of expense, why anyone should have an 
improper dairy or inferior equipments. 

The dairy workers of to-day have great advantages which 
those of twenty years ago had not. During this short period, 
the art and science of dairying have made greater progress than 
they ever did before in a century : I think, at all events, it is 
within the limit of truth that such is the case. It has been a 



THE DAIRY. 



85 



period of unexampled activity in the dairy, not only with practical 
workers but with scientific experimenters too, and the result is 
seen in excellent and convenient pans, separators, creamers, 
churns, butler-workers, milk- vats for cheese-making, and all the 




Fig. 17, — Revolving Disc Milk-Pan Stand. 



rest of it, which go to make dairy work a far pleasanter occu- 
pation than it ever was before. Let us see, now, what milk is, 
and how it ought to be managed. 

Milk: its Composition. 

The mystery of milk-secretion in the system of the female 
animal of the order Mammalia is not at present fully under- 
stood, but various theories in reference to it have been put 
forward, It is, or may be called, a metamorphosis of tissue 
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and liquid which, derived of course from the food a cow eats, 
form for the necessary time a portion of the cow's body ; it is 
not a mere direct change of that food into milk by the occult 
agencies of the digestive organs. Be this as it may, however, 
milk is an emulsion, and may be described as a highly-complex 
fluid, most beautifully designed to nourish the offspring of the 
animals which produce it. The specific gravity of milk, at a 
temperature of 60° Fahr., is about i'03o, varying a little from 
this in some instances; while the specific gravity of water, 
which is taken as a standard, is I'ooo. Milk is therefore 3 per 
cent, heavier than water, while the cream of milk is about 
I per cent, lighter than water. An average percentage of the 
different elements of which milk is composed is as follows : — ■ 



Water . 


87'25 per cent. 


Butter . 


3-50 


Casein . . . 


3-50 „ 


Albumen . . 


0-40 ,, 


Milk-sugar . 


4-60 ,, 


Mineral substanreis 


075 » 




100-00 



In extreme cases it has been found to exhibit the following 
variations : — 



Water . 
Butter . , 

Casein , . 
Albumen . 
Milk-sugar 
Mineral substances 



83-65 to go-oo per cent. 
I •80 to 5-20 ,, 
3-00 to 5-00 ,, 
0-30 to o-ss 
3-00 to 5-50 ,, 
070 to o-8o ,, 



These elements again are highly complex, but I will give 
here only two, butter and casein, the most important by far. 
Butter is made up of the following fats, in combination with 
glycerine : — ■ 



Myristiae 
Palmitine 
Stearine , 
Butine • , 



as solid fats. 
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Butyrine 
Caproine 
Capryline 
Caprinine 
Oleine . 



as liquid fats. 



Casein, the cheesy portion of milk, has for its composition 
the following :— 



Carbon 

Hydrogen 

Nitrogen 

Oxygen 

Sulphur 

Phosphorus 



53-57 per cent. 
7-14 
15-41 

22-03 „ 
III 

o'74 >. 



Neither butter nor casein are, strictly speaking, in solution in 
milk, but rather in suspension — the butter expressly so. Casein 
appears to be in the form of an extremely attenuated jelly. It 
is soluble in diluted hydrochloric acid, or, carbonate of soda; 
it is coagulable by rennet and by lactic acid ; and it may be 
precipitated by various acids. Butter-fat, in the form of cream 
globules, is easily seen, by the aid of a microscope, to be in sus- 
pension in milk, and each globule is a separate entity. These 
globules belong to the domain of the infinitely Httle, for a pint 
of milk having four per cent, of cream has been calculated to 
contain the stupendous number of forty thousand millions ol 
them; and yet in healthy milk they do not touch each other! 
Milk, indeed, is a very complex and marvellous fluid, and that 
it should go quickly to the bad, if not well looked after, is not 
at all to be wondered at. 



Cream and Creamers. 

The difference of 4 per cent, of gravity which exists between 
milk and its cream globules enables the latter to rise to the 
surface when the milk remains at rest for a sufficient time. 
Some of the globules, however, have the pecuharity of being 
stationary, while a few appear to gravitate downwards, and 
hence it is that all the cream does not rise on milk that is " set" 
for creaming; and hence also the need that the milk should 
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remain undisturbed, in order that as much of the cream as may 
be so inclined will succeed in reaching the surface. The 
open-pan system of cream-raising, the Jersey, the Cooley, the 
Swartz, and all other pans or cans as well, do not therefore pro- 
vide us with the best way of extracting a maximum proportion 
of the cream from milk. 

It has been reserved to men of our own day to invent a 
machine, the Separator, which leaves behind in the milk less 
than one twentieth of i per cent, of the cream, whereas by 
skimming at the very least three-quarters of i per cent, remain 
in the milk, and generally a great deal more. In other words : 
skimming leaves behind in the milk at least fifteen times as 
much butter as separating does, simply because all the cream 
does not rise to the surface, and therefore cannot be skimmed. 

But there is at all events a way in which the rising of cream 
may be hastened in pans and cans, and the principle has been 
adopted in the Jersey and other " creamers " I have mentioned. 
The late Professor Arnold, of America, told us what the prin- 
ciple is in the following words : — " Water is a better conductor 
of heat than fat : hence, when the temperature of milk varies up 
or down, the water in the milk feels the effect of heat or cold 
a Httle sooner than the fat in the cream does ; therefore the 
cream is always a little behind the water in swelling with heat 
or shrinking with cold — thus diminishing the difference between 
the specific gravity of the milk and cream when the temperature 
is rising, and increasing it when the temperature is falling" 
Therefore it follows that when warm milk in a can is placed in 
a bath of cold water whose temperature is 40° or less, the 
cream rises pretty quickly while the temperature of the milk is 
falling to that of the water. 

Under this system of a falling temperature all the cream that 
is inclined to rise has reached the upper layer of milk in about 
twelve hours, or less ; but though the milk has fallen to the 
temperature of the water in much less than twelve hours, the 
cream cannot keep pace with it, and continues to rise when the 
temperature is stationary. A slowly-falling temperature is con- 
sidered the best after all, especially in the open-pan system j 
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and it is advisable to set milk deeper in its pans in a room 
whose normal temperature is 50° than in one where it is 
60", because shallow milk will cool more rapidly than deep 
milk. In other words, it will take a longer time for milk 
eight inches deep than for milk four inches deep to fall from 




Fig. 18. — Laval Power Siiparatok, "A i." 



90° to 50°, whereas in a room at 60° the temperature would 
fall slowly enough even at four inches deep. 

It will now be observed, from what has been said about the 
complex composition of milk and the theory of ascending cream, 
that the question of temperature in the dairy is one which has a 
great influence upon butter-making. It is hardly possible in 
these islands to have a cream-raising room that is too cool in 
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the summer ; and, indeed, even in winter there is little to guard 
against, providing the milk does not freeze. Short of freezing, 
in fact, the milk does not become too cold for cream-raising; 
for in the Swartz system, which, as long since as some twenty 
years or more, attained extraordinary popularity in Germany 
and Denmark, the bath in which the deep cans containing milk 
are placed is kept near freezing-point by numerous pieces of 
ice that float in the water. But the cream which has been 
obtained from the milk requires to be kept at a temperature of 
55° to 60°, in order that it may undergo the chemical modi- 
fication which is well understood to be very useful not only 
to the churning which follows but to the flavour of the butter 
as well. 

Temperature is scarcely less important in reference to milk 
used in cheese-making, but so low a degree is not desired. 
Milk, indeed, whether made into cheese or into butter, requires 
what I may term scientific treatment ; that is, intelligent treat- 
ment, based on perfected experience. The word science, 
indeed, as applied to dairying or anything else, means practice 
perfected by study and experiment; and it is on this ground 
that we speak of modern dairying as scientific dairying. Experi- 
ence has taught us that milk kept through the night for cheese- 
making the following morning must not in cold weather be 
allowed to become really cold ; a temperature of 60° to 65° 
has been found to be about what is needed to prepare the 
milk for cheese-making. If it be allowed to fall to 40° or 45°, 
as it easily may in times of frost, the cheese made from it 
does not appear to mellow properly in the ripening process. 
Indeed, if it becomes too cold during the night it has need to 
be kept for a few hours at a much higher temperature in order 
to bring it round again in condition. 

In the year 1880 I spent some days in the cheese-making 
districts of Canada, chiefly in the neighbourhood of Ingersoll, 
in Western Ontario. I had the privilege of inspecting several 
of the cheese factories that were under the control of Mr. 
Ballantine, the " cheese king " of Canada, who is now the 
Speaker of the Provincial Parliament of Ontario, which meets 
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in the beautiful town of Toronto. Mr. Ballantine told me he 
had trouble with the cheese of autumn not ripening properly, 
until he adopted the practice of warming the evening's milk 
each morning up to about 84° Fahr., and letting it stand for a 
few hours to mellow and ripen. This evening's milk became 
very cold during the chilly autumn nights, and needed warmth 
to restore it to condition meet for cheese-making. Subse- 
quently to the adoption of the mellowing process the autumn 
cheese ripened almost as favourably and quickly as the summer 
cheese, and was greatly improved in character. 

The vintner manages his wine and the brewer his beer with 
untiring care and attention, yet neither the one nor the other is 
so complex as milk, and neither requires more skill and judg- 
ment in order to lead to success. But in this our time there 
has been a great awakening of interest in dairy matters and the 
management of milk. The whole question is understood now 
as it never has been before. A great number of persons are 
engaged in imparting to the people the knowledge which has 
been defined by men who have studied and experimented for 
years, and there is every reason to hope that the improvement 
in dairy practice so far achieved and apparent will extend and 
expand in all directions. 



CHAPTER VIII. 



CHEESE - MA KING. 

English Cheeses.— Cheddar Cheese.— In "The Fylde."— Cheshire Cheese. 
Derbyshire Cheese. — Leicestershire Cheese. — Stilton Cheese. — Other 
kinds of British Cheese. 

Cheese-making is a complex art and a difficult one, while 
butter-making is simple and easy. Cheese-making seeks to 
preserve for leisurely consumption all the valuable elements of 
milk, which is a fluid subject to early decomposition: all the 
valuable elements, that is, except the milk sugar, nearly the 
whole of which passes off in the whey. Cheese-making deals 
with the casein, as well as with the butter, which milk contains ; 
and as casein is an albuminous compound, the composition of 
which has been given in a previous chapter, it is the treacherous 
and unstable element which taxes the ingenuity of the cheese- 
maker to arrest and postpone its natural tendency to decay. 

The art of cheese-making is to some extent analogous to the 
process of digestion of milk in the stomach, in this way : milk 
is coagulated in the cheese tub as it is in the stomach, and in 
both cases by the same agent — viz., rennet. Here the analogy 
ceases to be exact, for in cheese-making there is not the pan- 
creatic juice of the animal to convert the coagulum into an 
emulsion. The process of digestion ceases in the cheese, and 
the course of decomposiUon is prolonged through the period 
known as the ripening period. Ripe cheese, like ripe fruit, is 
on the verge of decay, and some persons do not consider cheese 
ripe until it is in an advanced stage of actual decay. The art 
of the cheese-maker is employed to convert milk into a solid 
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article of food that will keep during a considerable period, and 
in such a manner that while decay is indefinitely postponed the 
cheese shall ripen slowly into an attractive and most excellent 
article of diet. The degree of its attractiveness is the measure 
of the skill of the cheese-maker. 

In respect to the keeping properties ot cheese there is very 
great diversity. The American cheese which comes in ship- 
loads to this country is, as a rule, cheese that will not keep very 
long ; and while indeed none of it will keep long in the sense 
that British cheese will keep, not a little of it will hardly keep 
long enough to get it before the consumers here. The voyage 
appears to have ripened it rapidly. On the other hand, 
there is a great deal of British cheese that is more or less 
immature until it has got well into its second year. Writing in 
The Times of January 3, 1887, Archdeacon Denison says ; — " I 
have a piece of Cheddar cheese lying under a glass on my hall 
table. It was made forty-one years ago. It is hard now, but it 
is quite sweet. True Cheddar is always best at two years." 

It is, however, quite possible to make " true Cheddar " that 
is ripe in less than one year, and quite as good as that which 
takes twice as long. It is not at all desirable that cheese 
should take two years to ripen, save from the point of view of 
an epicure and an antiquarian. Practical, rent-paying farmers 
can hardly afford to keep their cheese two years to ripen, and 
dealers will not do so. The loss from interest on capital would 
amount to a ton, plus the loss of weight, which would 
amount to a similar sum. Not in many cases, I fear, would 
the extra price commanded by ripe two-year-old Cheddar cheese 
reimburse the farmer for the losses indicated. 

What the farmer aims at, indeed, is to produce cheese that 
is fairly ripe in four months, and not too far gone in twelve. 
There is no great difficulty in accomplishing this ; indeed, 
there soon is none if people will only try to learn, none what- 
ever to those who " have the know how," as our unconventional 
cousins in America say. Factory-made cheese is ripe sooner 
than that of farm houses, but it will not always keep as long. 
"That is a mere euphemism," some persons may say; but it is 
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not, for I have tasted fine factory cheeses, on various occasions, 
that were more than a year old. The merit of early ripening is 
worth a good deal in cheese. 

English Cheeses. 

There are many different kinds of cheeses in England, each 
of which is supposed to have its own method of manufacture. 
In Continental countries there is a still greater variety, but we 
have not yet seen much need to copy the methods employed 
in those countries. Of the British kinds of cheese, the Cheddar, 
the Cheshire, and the Stilton are the most famous, and of these 
three the Cheshire has the most ancient reputation. Cheddar 
cheese is like the British people, in so far as it is cosmopolitan 
alike in its presence and its adaptability. No other kind of 
cheese is made in so many different countries and to such an 
extent. A century ago it was hardly known away from its 
natal home in the Mendip Hills of Somersetshire, but the old- 
world abbots of Glastonbury are supposed to have appreciated 
Its merits. It is now made in many counties of Great Britain, 
in the thousands of cheese-factories of America and Canada, in 
Australia and New Zealand, and even in Russia, Germany, and 
various other Continental countries. 

The method on which it is made has been brought to a 
science by pracdce, study, and experiment, and is no longer 
empirical at all, in the sense that most other methods are. 
There is reason to conclude that it lends itself better than any 
other to a great range of soils, climates, and countries, though 
some few persons imagine that only in Siomerset can the finest 
qualities of Cheddar cheese be made. This opinion, narrow 
enough for fifty years ago, has been disproved over and over 
again. Judges of undisputed ability consider that the best 
Scotch Cheddars are equal to the best of Somerset, and the 
London Dairy Shows have corroborated this belief. Again, 
Canadian Cheddars are not easily beaten by those of Ayrshire 
or Somerset, and some of the American samples are also good. 
The method, indeed, has adapted itself to almost every country 
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where cheese is made at all, and has attained an unequalled 
popularity everywhere. 

Cheddar Cheese. 

The leading feature in the Cheddar method is the direct and 
intentional employment of acidit}', and this is the result of 
carefully regulated temperature. In all well-managed Cheddar 
dairies nothing whatever is done by " rule of thumb." The 
degrees of temperature are regulated to meet the state of the 
weather and the season of the year, and they are extended in 
order to develop acidity. 
The condition of the milk 
calls for modifications in 
the process, its alkalinity 
being a factor not to be 
overlooked, and its in- 
cipient acidity a condition 
to be met. The " ripe- 
ness " of the milk is a point 
which turns on the tem- 
perature of the atmosphere 
and on the presence or 
absence of electrical storms. 
The quantity of milk to 
be operated upon being 
known, the rennet required 
is easily ascertained. The period required for coagulation is 
shortened or lengthened as circumstances require it to be, and 
the subsequent part of the process harmonises with that which 
has gone before. The heating of the mass of curd and whey, 
and the withdrawal of the latter, are points well known to the 
maker. The development of acidity in the whey is merely 
incipient, but in the curd when the whey has been lifted it is 
advanced. This is the oxidation or ripening of the curd, which 
properly supplements the ripening of the milk, and oxidation 
means the development of ferments which afterwards ripen the 
cheese, 
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One of the most intelligent Cheddar-cheese makers I have 
met, a Canadian, found his autumn cheese wanting in flavour 
and mellowness ; he took to ripening the evening's milk, which 
had been too cold, by heating to 84° for a few hours before 
it was made into cheese. This ripening at a high tempera- 
ture restored condition to the milk, and his cheese in the 
fall of the )'ear had the mellow ripeness of the cheese of the 
summer. In this way is warmlh harnessed to the service of 

the Cheddar expert, who thus pro- 
longs his summer into the winter, 
so far as his cheese is concerned. 

The " nursing " of the curd, after 
the whey has been removed, is one 
of the crucial points of the system ; 
for the moisture retained, the ripen- 
ing, the flavour, the texture of the 
cheese depend a great deal upon it. 
The curd is cut into lumps, kept 
warm, turned frequently, noticed 
carefully, and at the right time is 
passed through the mill and salted. 
Too much acidity will make a dry 
cheese; too litde, a wet one; the 
happy mean encourages ripening, 
develops flavour, and secures the 
Fig 20.— Doi:ni.ii-CH.v.ii;ER Dropcr degree of mellowness in tex- 
ture. Some Lancashn-e cheese- 
makers obtain acidity from a portion of yesterday's unsalted 
curd ; the Derbyshire by leaving the cheese unsalted for a day, 
and then salting the outside ; the Stilton by leaving the curd 
exposed whilst the whey drains from it. 

Of these three courses, the first is the best. Cheese must 
get its ferment somehow, or it will go wrong. Salt a fresh 
curd, which has had no chance of becoming acid, and it is not 
easy to predict what the cheese will do: it may become "sweet" 
or bitter, it may swell and burst, and break out into running 
sores ; or it may dry up, and become hard, " crummy," tex- 
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tureless, and wanting in cohesion ; or it may, as indeed it 
commonly does, ripen out into fair cheese, and occasionally 
into very good. But this is all a problem — a lottery — before- 
hand ; and at the best, where the acid is not regularly and 
systematically developed, there is a lack of uniformity in the 
cheese which detracts seriously from its value in the market. 

Now I say that the practice of keeping a few pounds of curd, 
unsalted, to put into the ' next day's cheese, is an excellent 
practice, and second only to the Cheddar method of developing 
acidity by means of warmth. The curd that is kept becomes 
perceptibly acid in twenty-four hours, and leavens the whole 
lump with which it is mixed. The acid of cheese and the leaven 
of bread are both ferments. In oat-cake making, the leaven is 
got in just the same way as acid is in Lancashire cheese-making 
— by leaving a portion to " sour " for the next time of baking. 

The exact quantity of curd to be kept cannot exactly, but it 
may approximately, be stated to be about lo per cent.; this 
would of course be 3 lbs. of old curd in a cheese of 30 lbs. 
But it is obvious that the amount of kept curd will be 
governed by the degree of acidity which it will probably attain. 
In summer the quantity will be less than in winter, unless in 
the latter period of the year artificial warmth is employed to 
promote acidity in the curd. 

In "The Fylde." 

Ten years ago it fell to my lot to make an inquiry into 
Lancashire cheese-making in the Fylde country. It would be 
hard to find a finer tract of country for dairying, or a better 
class of cattle than those of the Fylde. The cheese, however, 
has not at present been able to acquire a distinctive national 
reputation like that of the Cheshire, the Cheddar, the Stilton, 
the Leicester, the Gloucester, or the Derby. But it has a great 
local name in the county to which it belongs. I visited a 
nuraber of farms and watched the process. In almost every 
instance where good cheese was made, I found that curd was 
kept from one day to another, unsalted or nearly so, and 
at a temperature which induced acidity— say, about 65° — 

H 
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and higher or lower according to the state of the weather and 
the time of year. The object was to have a portion of acid 
curd to mix with the new, and this indeed is the crux of the 
whole process. If the kept curd has not become perceptibly 
acid during the night, it is put into a warm place for an hour 
or two before it is wanted for mixing, and this turns it acid. 
Here we have in a small way a crude and unscientific parallel 
to the Cheddar method of developing the acid. 

At one of the farm-houses which I visited, not far from 
Blackpool, I was deeply interested. Here were two delicate- 
looking, motherless girls, who made their father's cheese. They 
were evidently cast down with anxiety, for the cheese was 
generally "sweet" — a fatal fault. And yet these young women 
had done and were doing all that was in them to have it right. 
The dairy, the house — everything about the place — was scrupu- 
lously clean and in perfect order : and yet the cheese was bad. 
The evening's milk was cooled at once, kept as sweet and 
fresh as possible tlirough the night, and made into cheese with 
the fresh morning's milk. No curd was kept . from one day to 
the next, and every suspicion of acidity in the milk, and in 
everything else, was carefully watched. Here was the grand 
mistake — the exclusion of the ferments which are an aid to 
cheese-making, — an indispensable aid. 

I explained the situation to them, advised them what to do, 
a.nd went away. I have not seen them since, but heard a year 
ago that my advice had been followed with complete success. 
One of them, I heard, had married a farmer, and her cheese 
had taken the second prize at an exhibition ! This " bread 
cast upon the waters," returned after many days. 

I have, in a very few instances, been struck with the marked 
success of dairymaids who do not use a thermometer ; but, after 
all, a thermometer would save them a power of guessing. 
Where we find one successful dairymaid who does not use a 
thermometer, there are twenty who are more or less unsuccess- 
ful for want of it. But a thermometer is not of much use 
unless judgment goes with it; its merit lies in saving trouble as 
to guessing, and avoiding uncertainty as to temperature. 
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Cheshire Cheese. 

As the story goes, a West Indian planter, visiting his people 
in Cheshire, was boasting of the grand fruits he grew in the 
tropical island. "How often do you grow them ?" asked his 
host. " Why, once a year," was the reply. The host left the 
room, and presently returning, bore in his arms a huge cheese 
from the dairy. "This is the sort of fruit we grow once a day," 
said he. An object-lesson like that was stronger than argument. 

The cheese of Cheshire, indeed, has a reputation older, per- 
haps, than that of any other English sort, and not confined to the 




Fig. 21.— Cheddar or Cheshire Cheese Vat, for Steam. 



British Islands. It cannot be doubted that a fine old Cheshire 
cheese is a grand product of the dairy, second only to a fine 
old Cheddar, if indeed second to that, so far as the British 
Islands are concerned. Its reputation is not so distinctly pro- 
minent as was formerly the case, perhaps ; but this is more 
owing to the advance which other kinds have made, than to 
any falling away in excellence of quality. 

Some twenty years ago a tale went about the country to the 
effect that an extensive use of bones as a fertiliser on the pas- 
tures of the county had greatly injured them for the production 
of fine cheese. I have reason to believe that the tale was 
all nousen.se, and had no real foundation ; though at the same 
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time I am free to admit that drastic improvements done to the 
soil require modifications in the method of cheese-making. 
Cheshire farmers have found this to be the case, and have met 
the change successfully. No land, indeed, can be too rich for 
yielding fine cheese, providing the question of ferments is 
intelligently understood, and the curd is brought within the 
influence of acidity. 

Cheese ovens are now general in the county — usually they 
are on the other side of the wall, behind the kitchen fire — and 
the loose curd in the vat, slightly salted or not salted at all, is 
placed in them for the night. This practice develops the acid, 
but it has the fault of hardly avoidable irregularity of tempera- 
lure. It is, however, effectual for the object desired, and if 



influences. In this event, it would seem probable that the 
development of acidity in the curd will be less easy than where 
such influences do not exist. The relatively high tempera- 
ture at which the milk in many dairies is "set" for coagulation 
inferentially points to the influence of the great salt deposits, 
and is, of course, the teaching of experience. 

To this question of acidity, therefore, it would seem fitting 
that the attention of Cheshire cheese-makers may be specially 
directed, on the supposition that the milk of some parts of the 
county is more alkaline than is usually the case elsewhere. 
This, indeed, is an interesting point, which well deserves careful 
and extended investigation. 




the cheese of any given Cheshire 
dairy varies in character, the vari- 
ation is probably owing in a great 
measure to the difficulty in securing 
a uniform temperature in the oven 
each night in succession. 



Fig. 22.— Cheese Stand.' 



The distinguishing flavour of 
Cheshire cheese is considered to be 
owing to the soil of the keuper marl, 
or new red sandstone, and in some 
districts to the presence of alkaline 
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Derbyshire Cheese. 

As sound as the limestone soil from which it is produce !, 
the cheese of North Derbyshire will usually keep a long ;ime, 
and is slow to ripen. These two points are probably correlative, 
for, as the Americans say, " Soon ripe, soon rotten." The 
limestone cheese, like that of other sound soils, specially needs 
the help of developed ferments, because it is not naturally so 
liable to their intrusion as that of districts where the soil is 
heavy and damp. In a previous chapter I have recited how, by 
accident, the value of acid curd was discovered on a farm in 
the Peak of Derbyshire (p. 74). 

The cheese as a rule is made once a day, but I have known 
instances in which it was made both morning and evening, 
from the freshest of milk. Such cheese is not salted in the 
curd, and not salted on the outside until the following day; it 
has, consequently, time to become more or less acid before any 
salt is applied. That is, it is allowed to become acid if it will, 
but this is not equal to making it become acid by the mixing 
of soured curd ; it is, in fact, inferior to the Cheshire system of 
ovens. 

The cheese of the southern half of the county, made on land 
that is not " sound " — naturally dry and firm — like that of the 
north, is similarly made. Owing, however, to the greater 
aptitude for natural fermentation, it is a mellower, though not 
a richer cheese than that of the limestone. In both instances 
the cheese is made from morning's and evening's milk combined, 
which is coagulated at about 80° Fahr., and there is as a rule 
no intentional acidity developed. 

A really good Derbyshire cheese is a pleasing article of food, 
but it does not possess the " body " of the Cheshire and the Ched- 
dar. There is no general and acknowledged method of making 
it which does not admit of numerous local variations, and con- 
sequently there is an absence of uniformity in the cheese of 
the county. Derbyshire, however, is not at all singular in this 
respect. 
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Leicestershire Ciieese. 

The damp, marly, and in some places rushy soil of this 
Midland county produces a cheese whose mellowness and 
richness of flavour are somewhat out of the common. The best 
of it is said to be made on land which, not having been under 
the plough for generations or perhaps for centuries, possesses 
an established and indigenous herbage. That the quality of 
cheese depends a good deal on the character of the herbage 
and soil which produce it, is sufficiently evident when we com- 
pare a Leicester cheese with, for instance, one of Derby or 
Stafford, above which it usually commands some los. per cwt. 
in price. There is no vital difference in the method of making, 
and yet the cheese is superior. 

It would be interesting to have a first-rate Cheddar maker 
go for a day to a farm in the one county and then for a day to 
a farm in another, five or six in succession, with an off day 
between, taking with him his own apparatus, and making a 
cheese in each place in an identically similar manner, from, say, 
40 gallons of milk. He should then ripen the several cheeses 
in the same room, under exactly similar conditions, and at six 
months' end a test of merit could be made. I have an im- 
pression that the Leicester cheese would come out equal or 
even superior to any of the others ; this, however, is merely an 
unsupported opinion. 

Stilton Ciieese. 

This is, or was originally, a Leicestershire cheese, it is be- 
lieved, and was first made by a Mrs. Paulet, of Wymondham, 
in the Melton Mowbray district. So, at all events, we are told 
in Pitt's " Agriculture of the County of Leicester," published 
by order of the Board of Agriculture in 1809. 

Mrs. Paulet was a relative of the well-known Cooper Thorn- 
hill who was landlord of " The Bell," at Stilton, Huntingdon- 
shire. Stilton is on the great north road, and " The Bell " was 
one of the most famous coaching houses of its time ; it is still 
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in existence, but its glory has departed. The cheese became 
famous because Cooper Thonihill suppHed it to hungry travel- 
lers by the coaches, and Mrs. Paulet made it specially for this 
purpose. The cream only of the evening's was added to the 
morning's milk, and so it was a double-cream cheese. The 
jolly landlord of " The Bell " " gratified " his customers with it 
" at half-a-crown a pound " ! 

The method of its manufacture, kept as secret as possible, 
and for as long a time, leaked out ere long, and it was soon 
made in various places in the counties of Leicester and Rutland. 
The curd was not broken, but put into a sieve to drain, and 
afterwards tied up in a cloth. This exposure to the air induced 
it to acidify more or less, and the microbes of the fungus 
{Pencillium crusiaceuiii) to gain a lodgment in it ; and hence the 
blue mould which is so much esteemed in Stilton cheese. Its 
quality in those early days was owing to the double quantity 
of cream, and its condition to inoculation by the microbes of 
the air. 

But in these days it is too commonly made from single- 
cream milk, and hence its loss of reputation. These modern 
Stiltons, which are made in many counties and countries, are 
mere imitations of what the real article is, and it is not easy to 
get one worth the name. To get in the blue mould is easy 
enough now, but when the extra cream is absent, the Stilton 
falls at once to the natural level of other kinds of cheese. 

Other Kinds of British Cheese, 

The " Cotherstone " cheese of Yorkshire resembles the 
Stilton in form and in colour, the result of, in some respects, 
an almost identical method of making.. It is the chief rival of, 
and by many people is preferred to, the Stilton. Locally it is 
very popular, and as it is not very extensively made, we do 
not meet with it in every town as we do with its prototype. 

By the simplest and least scientific method to be found in 
this country, the cheese of Wensleydale, also a Yorkshire cheese, 
is made. As there are no rules to guide a beginner, her prac- 
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tice becomes a copy of the one in which she happened to be 
taught. What is wanted is a pamphlet carefully describing 
from beginning to end the method pursued in the most 
successful dairy in the dale. 

Suffolk once enjoyed a notoriety rather than a reputation for 
cheese. The cheese is gone, but the notoriety remains. It 
was skim-milk cheese, and was known under the appellation ot 
" Bang and Thump." The poet Bloomfield sang of the Suffolk 
cheese, which — 

" Mocks the weak effort of the bending blade, 
Or in the hog-trough rests in perfect spite, 
Too big to swallow and too hard to bite." 

And a local rhymester said of it :— 

" Those that made me were uncivil, 
For they made me harder than the devil. 
Knives won't cut me ; fire won't sweat me ; 
Dogs bark at me, but can't eat me." 

It is said that a man once sent out some English cheese in 
an iron chest to a friend in a distant land. During the voyage, 
which was a long one, the rats made a way into the chest, but 
could not get into the cheese. This cheese, most probably, 
was that of Suffolk. 

Scotland once had a national cheese, the Dunlop, but the 
ubiquitous Cheddar has almost entirely disestabHshed it. That 
it will wholly disappear, however, is neither to be desired nor 
expected. The reputation of the Scotch Cheddars is well 
established in the chief markets, not of Scotland only, but ot 
England as well. Many fine dairies exist in the south-western 
counties, and the Mull of Galloway is famous for the quality of 
its cheese. My old friends, George Cowan and James Whyte, 
produce a fine article in that genial part of the country, and 
the Frederics, McMasters, and one or two more, are known far 
and wide in the world of cheese. 

On many of these Galloway farms the cheese is made from 
artificial and temporary, instead of permanent and indigenous 
pastures. Rye-grass is the chief and almost only grass that is 
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used for the purpose, and the excellent little Ayrshires are the 
only cows. Proximity to the sea may perhaps have a good 
effect on the cheese of this Scottish peninsula, but in any case 
the rye-grass pastures go to show that really excellent Cheddar 
cheese may be produced quite independently of the grand 
old permanent pastures of which we are all so pardonably 
proud. 

It is no doubt a fact that no other system than the Cheddar 
would succeed in producing first-rate cheese from the widest 
practicable range of soil, herbage, and climate, which, in many 
instances, are entirely disparate in character. Whatever dif- 
ferences there may be in cheese made under such widely 
different circumstances will be differences of flavour as well as 
of quality or richness. In the wonderful laboratory of Nature, 
each grass produces its own flavour from any given soil, and this 
it is that affects the flavour of cheese. 

Cheddar cheese has been already discussed, and the remain- 
ing southern cheeses are only of local importance. The Single 
and Double Glo'ster were erstwhile famous enough, but they 
seem to have dropped a good deal out of the popular Hne. They 
were called " Single " and " Double " merely because the latter 
was about twice as thick as the former, and not because of any 
supposed difference in quality. 

The "Wilts Truckles" and the "Blue-veiny Dorsets" are 
famous enough in their own and adjoining counties, but their 
reputation does not extend " far afield." The latter has a good 
deal of resemblance to the Stilton when cut, as its name would 
indicate, and it is a very pleasant cheese to eat. Some people 
prefer it before the Stilton. 

Soft cheese is made only to a small extent in this country, 
comparatively speaking, and this, of course, coincides with the 
demand for it. Some enthusiasts have thought they could 
convert the English taste to soft cheese, but at present the 
success of the effort to do so is microscopical. It might or 
might not be a good thing for British dairy farmers if such a 
conversion could be accomplished, but in any case it would 
greatly increase the demand for the soft cheeses of the Conli- 



io6 



BRITISH DAIRYING;. 



nent — chiefly those of France, for many of the, German soft 
cheeses are nasty. Those of France are pleasant to eat, but, as 
the late H. M. Jenkins said, himself a wise judge in dairy 
matters, " they are a relish rather than a food." They are, more- 
over, very wasteful, for they have a thick, mouldy crust, which 
as a rule is all thrown away. Still, the demand in this country 
is increasing a little, slowly— more slowly, it is to be feared, 
than our population. 

Rutland, the smallest of our shires, makes the smallest of 
our cheeses— the " Slipcote "—which is a soft cheese, made of 
milk with the aid of rennet, the subsequent method being much 
like that employed in making cream cheese — that is, no pressure 
is applied, and the superfluous moisture just drains away. In 
a few days' time it is ripe and its coat cracks, and is easily 
slipped off; hence its name, "Slipcote." 

It is not often that cheese-making can be regarded as a theme 
for poetry. Two instances have already been given, and here 
is a third : — 

" Would you make a soft cheese ? Then I'll tell you how : 
Take a gallon of milk, quite fresh from the cow ; 
Kre the rennet is added, the dairyman's daughter 
Must throw in a quart of the choicest spring water. 
When perfectly curdled, so white and so nice. 
You must take it all out of the dish with a slice. 
And put it 'thout breaking with care in the vat, 
With a cheese-cloth at bottom ; be sure to mind that. 
This delicate matter take care not to squeeze, 
But fill as the whey passes off by degrees. 
Next day you may turn it, and do not be loth 
To wipe it quite dry with a fine linen cloth ; 
That this must be done you cannot well doubt 
As long as you see any whey oozing out. 
The cheese is now finished, and nice it will be 
If enveloped in leaves from the green ashen tree ; 
Or, what will do better, at least full as well, 
In nettles just plucked from the batik of the dell." 

Cream cheese is easily made : let tlie cream thicken with fer- 
mentation, then put it into a perforated tin or box, lined with 
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muslin. Otherwise it may be put first into a linen bag, and 
hung up to drain ; later on it may be put under a light pressure, 
and then put into the perforated, mushn-lined moulds. In a 
few days' time it is ripe, in summer, and begins to develop blue 
mould on the surface ; a few more days, and it becomes a prey 
to butyric rancidity. In winter it is longer ripening, and will, 
of course, keep longer. 




Fig. 23.— Thk "Gleed" Press, for Soft Cheese. 
(Dairy Supply Company.) 



Cream cheese is at once a relisli, a rich food, and a delicacy, 
and many people would buy it if they could. But it is rarely 
to be seen in shops, in many parts of the country, and the 
trade in it seems to be shy and irregular. Were the demand 
for it encouraged until it became strong and general, dairying 
would have another strong string to its bow. 

The same may be said of " soft cheese," made from ordinary 
curd. The difficulty is to get our people to fancy it. 
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CHEESE AND BUTTER FACTORIES. 

Where Cheese Factories Originated. — The First Cheese Factory in 
America, — Canadian Cheddars. — Tlie Fhst Cheese Factory in Eng- 
land. — Factory-made Cheese. — Tainted Millc. — The Babcoclc Millt- 
tester. 

Cheese factories originated in Switzerland, where the need and 
advantage of association in dairy work were first of all seen. 
Forty years ago the system was established in America by Mr. 
Jesse Williams, near to Rome, in the State of New York. In 
the autuinn of 1871 I saw Williams' original factory building, 
which had then given place to a larger one, and was itself doing 
duty as a hog-pen. Cheese factories exist now in thousands 
on the continent of North America, chiefly in the northern 
and eastern states of the Union, and in the Dominion of 
Canada. 

The best cheese in America is said to be made in some of 
the Canadian factories ; they enjoy a more suitable climate than 
that of the States for cheese-making purposes. The Cheddar 
method, with various modifications, is the one universally 
employed. Canadian Cheddars have an estabUshed reputation 
in the markets of this country. They are made in factories, 
chiefly in the provinces of Ontario and Quebec, the best of 
them in the district around Ingersoll, in Western Ontario. The 
Canadians complain, however, that the finest Enghsh cheese 
commands twopence per lb. more than the finest Canadian in 
English markets, and Professor Robertson has been over to 
this country to learn the reason why. 

We must be prepared to admit that the finest factory cheese 
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made in England is not equal to the finest made in farmhouses. 
The factory system is not calculated to produce the highest 
character of cheese ; but the average factory cheese is better 
than the average farmhouse cheese. The mission of factories 
has been, so far, to raise the average quality, rather than to 
produce the finest possible article. Whether it will succeed 
eventually in equalling the highest individual efforts remains to 
be proved. 

Twenty years after the opening of the first cheese-factory in 
America, the first in England was opened, in the town of Derby, 
viz., in 187 1. In the same year the first one to be built m 
England was put in operation on the estate of the late Hon. E. 
K. W. Coke, at Longford, in the same county. These were fol- 
lowed by others in various dairying counties, chiefly, however, 
in Derbyshire. The system has not spread to the extent 
expected, but this is owing mainly to the extraordinary 
development of the country milk trade during the past twenty 
years. 

Cow-keeping within urban districts is now to a great degree a 
thing of the past, and milk is sent by rail to cities and towns. 
Urban cowsheds were not fit places in which to keep cows, 
and it was found cheaper to bring milk than forage from the 
country. The consumption of milk by the people has enor- 
mously increased in this period of transition. Milk from the 
country is rightly considered a better article — purer, sweeter, 
and even fresher — than that produced in the old urban cow- 
sheds, which were unavoidably unhealthy. When cows can 
breathe the pure air and eat the growing grass in the counirv, 
they produce healthier milk than those do who are crowded 
and confined in city cowsheds. 

And hence it is that cheese factories have not become as 
numerous as was expected in England. Probably there are 
not raore than fifty or sixty of these institutions at present 
exiating in this country, and they are not likely to multiply 
very much in the future. Associated dairying, indeed, pro- 
mises to find its development in the form of butter factories, 
especially in Ireland. At the same time, it must be admitted 
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that cheese factories are firmly established in this country, and 
that, as a rule, they have been tolerably successful, in the 
face of nearly twenty years' decreasing prices of dairy pro- 
ducts. 

In establishing a factory either for cheese- or butter-making, 
on the co-operative plan, it is first of all necessary to find out 
how many cows' milk can be secured. Three to five hundred 
seem to indicate the minimum and maximum numbers for the 
greatest convenience. Less than 300 do not appear to find 
work enough for a proper staff of hands ; more than 500 
become somewhat unwieldy, and some of the milk has to 
come rather too far. An adequate supply of pure, cold 
water is indispensable, and a suitable building is also a sine qua 
noil. An open, airy situation is better than one that is neither, 
and good drainage is an absolute necessity. 

Two factories of 500-cow capacity will be found better than 
one of 1,000, generally speaking, if they are so located as 
to be most convenient to the majority of tlie milk-suppliers. 
For cheese and butter making purposes milk is not improved 
by travelling far in closely-lidded cans over rough country 
roads in jolting carts, and it is an irksome thing to cart milk 
twice a day three or four miles to a factory, particularly when 
it realises only fourpence to fivepence a gallon. There are 
difficulties enough, without adding distance to the number. And 
yet, at the Shoal Lake cheese factory in Manitoba, I was in- 
formed that some of the milk was brought in the teens of miles 
once a day. 

Factory-made cheese can hardly expect ever to equal the 
best that is made in farmhouses. But it may readily be better 
than the average quality that is produced in any given district. 
Some persons have said that factory-made cheese will not keep 
more than a few months. This is arrant nonsense ; they might 
just as well say that brewery ale will not keep. It is really not 
wanted to keep, but to be eaten as soon as it is fit. But, all the 
same, factory cheese can be made to keep as long as farmhouse 
cheese, or it can be made for early consumption. Early ripen- 
ing cheese will naturally not keep as long as late ripening 



CHEESE AND BUTTER FACTORIES. 



1 1 1 



cheese ; but it can at will be made to ripen early or late in the 
factories. A great deal depends always on the care the 
farmers take to deliver their milk in a fresh and sweet con- 
dition. 

Tainted milk will not yield keeping cheese. This, indeed, is 
one of the chief difficulties a factory cheese-maker has to 
contend with — the gross carelessness, or worse, of one or more 




Fig. 24.— B.abcock Milk Tester. 



of the milk-suppliers. Given sound and sweet milk, the manipu- 
lation of it in factories can be so varied as to produce a cheese 
that will be ripe in one month or six, save in the heat of 
summer, when it is not easy to make a slow-ripening cheese. 

There has been much discussion about paying for milk 
according to its quality, when it is sent to a cheese factory. 
Hitherto it has been paid for at so much per gallon, irrespective 
of quality. Milk, however, differs in quality, some being very 
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rich in cream, and some very poor. Fig. 24 shows an instru. 
ment which tests samples of milk in a very few minutes, show- 
ing the proportion of cream. In this way the relative value of 
different milks can be ascertained from samples. 

Where coloured cheese is made there is at times a difficulty 
in getting the colour to stand, and this difficulty is not by any 
means confined to factory cheese. It is owing, probably, to 
the action of the fermentive micro-organisms— in other words, to 
acidity. The Cheddar men, as a rule, do not artificially colour 
their cheese, and they are wise. To colour cheese at all, 
indeed, is an absurdity, and the sooner it is dropped the better. 
They may colour the outsides if they like, as the Dutch people 
do— this is a mere fancy, for the most part useless. But to 
colour the inside of tlie cheese is a practice which can only be 
regarded as foolishness. 

True, the people of some of our towns prefer coloured 
cheese, or think they do ; but this is mere foolishness. Cheese 
that is coloured cannot by any possibility be intrinsically better 
than cheese that is not coloured. Annatto costs money, and 
adds absolutely nothing to the quality of the cheese ; but it 
adds value, so long as consumers are silly enough to prefer it. 
That is, these selfsame silly consumers will pay a halfpenny or 
a penny per lb. more for a cheese that is coloured than they will 
for one that is not, and, so long as they will, it is probable that 
makers will continue to colour their cheese. The practice, 
however, is less common than it formerly was, and we may hope 
that, as the masses of the people become more intelligent, it will 
gradually disappear. 



CHAPTER X. 



BUTTER- Making. 

Separators. — CImrning. — Washing the Butler. — Working the Butter.— 
Making it Up. — British and Foreign Dairy Produce. 

Since the year 1880, when things had gone worse in farming, 
we have heard no end of talk and read no end of writing 
about the superiority of foreign butters, but specially those 
of France and Denmark, and the wholesale evictions which 
have been always going on of English butter from the 
best English market, viz., London, in consequence of the 
imports of these selfsame foreign butters. Wherever the 
firkins of France and Denmark, of Germany and Sweden, were 
seen in the towns and cities of England, the cry at once arose 
that our home butter was being shouldered out by the foreign 
product ; and when Danish butters were seen in Dublin, the 
capital of what might be made the finest butter-producing 
country on earth, some people went off into hysterics and 
declared it was all " up a tree " with British dairying. 

That there was truth in what was said about foreign butters, 
we must admit, but not all or nearly all of it was truth. The 
chief reason why foreign butters have invaded all our cities and 
not a few of our towns lies in the fact that we could no longer 
supply our own wants from our own soil. The next reason 
was this : the foreign butters possessed the one important 
characteristic of uniformity in colour, flavour, quality, &c., 
which was so conspicuously absent from our own. 

This uniformity was the result in Denmark of improved 
methods of making the butter, and of making it in large co- 
operative dairies, and in France of classifying and blending it 
in large establishments which catered for the English trade. 
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These foreigners, indeed, much to their credit, laid themselves 
out to win their way in our markets, and they have succeeded. 

It is a question of uniformity, and nothing else, this success 
of foreign butters in England. It is not at all a question of 




quality and inherent goodness, for in reference to this the 
butters of the British Islands ai-e, to say the least, equal to 
those of any other country, and superior to those of most 
others. But we are bound to admit that our butters have been, 
and to a considerable extent still are, made on no regular and 
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acknowledged system or method, and that the product of one 
farm differs more or less from that of another. This diversity 
of character in British butters is a difficulty with which our 
merchants and large dealers, and indeed the retailers in many 
towns and cities, prefer not to be troubled; and for this reason, 




Fig. 26. — Instantaneous Butter Maker (Laval). 



far more than for any other, they find it to their advantage to 
deal in the foreign product. 

The statement that the climate and soil in the more favoured 
parts of Ireland are capable of producing, and in some instances 
actually do produce, the best possible butter — better perhaps 
than that of any other country — admits of little or no doubt in 
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as the soil is almost 
on the limestone, the 
grasses are 



the minds of those who have had opportunities of judging : so 
far particularly as " body " is concerned, while as to flavour 
and colour they are certainly second to none. Tempered by 
the genial breath of the Gulf Stream, the climate of Ireland has 
all the mildness and moisture which promote the growth of a 

rich and succulent herbage; 
and 
all 

varied in cha- 
racter and rich in nutritive 
properties. 

These advantages are 
shared to some extent by 
the rest of the British 
Islands ; it is not, there- 
fore, in natural advantages 
that we are wanting for the 
production of the best of 
all possible butter. 

When we come to butter- 
making, we have an art 
to discuss that is much 
simpler than cheese- 
malfing ; and yet, for all 
that, the proportion of 
third-rate butter is, or lately 
was, about as great as that 
of cheese in the country 
at large. The easy-going 
optimism which is so com- 
mon in the human family, 
and the clinging belief in which many folk indulge as to the 
satisfactory character of their own methods, and the too general 
lack there is of a desire to be taught anything different, must 
be held accountable for whatever inferior butter and cheese 
may have been produced in this country. In the future, how- 
ever, no excuse will easily be found for the maker of bad 




Fig 27.— Laval Hand-powrr Separator 
— " Farmers' Alpha." 
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butter. With sound milk and a good dairy, all butter ought 
soon to be good, for there is an amazing spirit of tuition moving 
about in the land. 

Be it understood that no one ought to lay the blame of bad 
butter on the tools he makes it with, for good tools are to be 
had ; and again, first-rate butter can be made with the rudest 
appliances, in miserable dairies, if only strict cleanliness is 
there in all its bearings — cleanliness of milk, of pans, of room, 
of churn, of hands, and so forth. Among the finest samples of 
butter I remember to have tasted was that made by an old 
lady who knew nothing about such work as dairying until late 
in life. She was keeping the house of a bachelor son who 
had chosen farming as a pursuit in life. The dairy accommo- 
dation was meagre enough ; but the room was cool, for it was 
built in the side of a hill. I asked the old lady her secret of 
making such excellent butter, but she said she had no secret, 
unless being careful about having everything clean was a secret ! 

Separators. 

A butter dairy is not a proper room for the larder of the 
household ; it should be used for nothing but milk and cream 
and butter. If it be cool and fresh 
and clean, good butter will come 
out of it. The aim and object 
should be to keep the milk and 
cream free from contamination by 
solid, or liquid, or atmospheric im- 
purities. This accomplished, the 
butter will be good j it will be more 
than good, it will be excellent, if the 
cream be properly "ripened," and 
the butter be thoroughly washed at 
the right moment, nicely "worked," 

. P .. . , ' , ^ Fig. 28.— The "Windsor "— 

and judiciously salted. Let us see Laval Hand-power Separator. 

how all this may be done. In the 

first place we want pure, clean milk, from which we extract all 
the cream we conveniently can. We extract it either in open 
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pans or closed ones, or by the aid of a separator, which last is 
best of all ! 

There are separators to be driven by steam engines, water. 




Fig. 29. — The "Alexandra" SErAR.AiOR. 



wind, or horses, separators for hand-power, and separators which 
are called turbines driven by steam without an engine. 

. Fifteen years ago the separator was a mere embryo of what 
it is now. I saw the embryo at the great dairy show in 
Hamburg in the spring of 1877, and described it in the 
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Journal of the British Dairy Farmers' Association, vol. i., 
1877. Since that time this wonderful invention has been 
simplified and perfected, and now we have it in various forms 
and sizes, all of them excellent. The Dairy Supply Company's 
hand-power separators are perfection itself for small dairies, 
and there are larger ones for bigger concerns. A strong lad 
will separate the milk of half a score cows in an hour with the 
" Baby " machine. These machines extract more butter from 
milk than can be got out by any other means, and of course 
the cream and skim-milk are perfectly fresh. They are really 
indispensable where cream and skim-milk are sold, because 
freshness is all-in-all in the trade for these things. It is sur- 
prising to see how much dirt, mucus, &c., remain behind in 
the machine when the separating is done. In this way the 
machine helps to purify both the cream and the skim- milk. 

The following is an account of the tests made by H. P. 
Armsby, H. J. Waters, and W. H. Caldwell, at the Penn- 
sylvania State College Agricultural Experiment Station : — 

" The mechanical separation of cream from milk by means 
of the centrifugal separator has become almost universal in 
large creameries, the cost of the machines and of the power 
required to run them being more than offset by the greater 
yield of butter obtained and the small amount of space re- 
quired, the saving in ice, and the greater certainty and uni- 
formity of operation. 

" Within comparatively short time several small separators 
have been put on the market, which, it is claimed," can be 
operated by hand and are suitable for the use of the private 
dairyman. This station has recently completed some tests of 
one of the best-known of these hand-separators, manufactured 
by the De Laval Separator Company, and called by them the 
' Baby No. 2,' This machine was kindly placed at the station 
for test by the :;ompany. The results of the tests are briefly 
as follows ;— 

" The skim-milk contained, in most cases, less than five- 
hundredths of i per cent, of butter-fat. 

" Out of the total possible amount of butter, but nine-tenths 
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of I per cent, was lost in the skim-milk, and but 3I per cent, 
in the skim-milk, butter-milk, and mechanical losses, or, in 
other words, 96! per cent, of the total raw material (butter-fat) 
was recovered in the finished butter. 

" In no case was the fat for the skim-milk more than 0-5 per 
cent., and in most cases the amount was so small as to be a 
mere trace, in other words, the separation was practically com- 
plete. Calling the percentage of the fat in the skim-milk 0-05, 
in order to make the test of the machine as rigorous as pos- 
sible, we find that out of every hundred pounds of fat contained 
in the milk there was recovered in the cream : — 

lb. 

99-12 
99-06 
99-10 
99-13 
99-15 
99-10 
99-03 

Average . , 99-10 

" This is an exceedingly satisfactory result, the separation of 
fat from the milk being almost as complete as would be made 
in the laboratory by the appliances of the chemist. The 
quantity of milk separated per hour was as follows : — 



lb. 

" In the first test . . . 212 

In tlie second test . . . 277 

In the third test . . . 276 

In the foui th test . , . 275 

In the fifth test . . . 292 

In the sixth test . . . 277 

In the seventh test . . 270 

Average . . . 



"The machine has proved very satisfactory in the regular 
work of the Station Creamery. 

" The use of hand power is to be recommended for small 
dairies." 



" In the first test . 
In the second test 
In the third test . 
In the fourth test 
In the fifth test . 
In the sixth tei-t . 
In the seven' h test 
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Churning. 

First of all, the churn. The variety of churns so far invented 
is almost infinite. But it is coming to be understood that the 
" end-over-end " barrel churn is the true type of the best pos- 
sible churn. By all makers but one, so far as I know, these 




Fig, 30.— Pi!RFi:cTED Diaphragm Churn 



churns have nothing inside of them — no beaters, I mean. They 
are just an empty barrel, and no more ; and for this reason 
they are not perfect, despite the superiority of type. We live, 
and learn. 

The one maker who has something more than a plain, empty 
churn to offer us is Mr. Bradford, whose name is a household 
word in all dairy districts. His churn contains what is known 
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as a " diaphragm" — a remarkable arrangement of mixers, which 
are singularly effective. Other makers of these end-over-end 
clrurns would probably adopt this diaphragm, were it not Brad- 
ford's patent. He has recently brought out an instrument which 
moulds and dries the butter in one operation, and in a most 




Fig. 31. — Bradford's Moulder and Dryer. 



effective manner, as well as with ease to the operator, and with 
great rapidity. 

Separated cream, being perfectly fresh, is not exactly in the 
best form for churning. It is simply too fresh for the purpose 
though it is commonly churned in that state. It is too fresh 
to yield butter whose flavour is well developed. The flavour 
of butter is increased and improved by ripening the cream,_ 
just as in the case of fruit which has ripened. And the cream 
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\ ripens if it be kept three or four days at a temperature of 
■■ 58° to 62". After this, it chums sooner and easier, and, as 
i a rule, more of the butter comes out of it. Eacli meal's or 
each day's cream may be mixed with that which precedes it, 
or it may be kept separate. But, if the latter, all of the cream 
intended for churning on any given day should be mixed 
together, and occasionally stirred about with a stick during a 
period of two or three hours. This is done in order that all of 
it may be equally ripe, equally fit for churning. 

The churn should never become dirty or sour, and it should 
be prepared for the cream by scalding firsta nd then coolin g_by 




Fig. 32.— Lister's Dryer, Moulder, Weigher, and Printer. 



jyater. If the cream is too fresh, 10 or i5_ per ce nt. oLsmirej — —7^ 
buttermilk will be found to improve the butter. In this way / 
acidity is employed when it can do the greatest good and the 
least harm to the flavour of the butter. But if the cream be 
allowed to become distinctly sour before it is churned, injury 
will have been done to the volatile tri-glycerides, to which the 
dehcate flavour of fine butter is due. The process of churning 
should be regular as to speed, faster jn tl]e_jniddle th^ A 
beginning or end, the number of revolutions running up to 
about 45 per minute. The churn should have a ventilating ' 
valve, and a pane of glass through which the changing condition 
of the cream may be noticed from time to time. When the 



124 



BRITISH DAIRYING. 



cream no longer clouds the pane, the churning should stop and 
the state of the butter be ascertained. 

Washing the Butter. 

When the butter is observed in small granules like coarse sand, 
it should be washed at once, for this is the stage at which alone 
all the buttermilk can be got out of it by rinsing. Now is the 
time to let out the greater part of the buttermilk through a fine 
hair sieve, after which an equal quantity of clean, cold water 
should be poured in among the butter granules. Again let 




Fig. 33.— Photogkaph or Butter churned "just enough." 



out the liquid, put in clean water, giving the churn a few slow 
turns each time, and repeating the process until the water comes 
out nearly as clear as it went in. Butter that has been washed 
in this way is perfectly free from casein, and will keep well for 
weeks, without salt, in a suitable temperature. It is the presence 
of casein in imperfectly washed butter that explains rancidity. 
^The washing may easffy be overdone, or carelessly done, to 
the injury of the flavour and aroma of the butter. Pouring 
"X/ the water into the churn in such a way that it falls roughly 
/\ upon the butter, is not the right way to do it ; but with a churn 
/ whose mouth is small this malpractice is not easily avoided. 
The best way would be to pour it' down a tin funnel reaching 
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to the bottom of the churn, from whence it would rise and 
gently lift the floating granules of butter, washing them well as 
it rose. If there is any value in this idea, I make a present of 
it to anybody who thinks well to adopt it. With the end-over- 
end churns such a funnel is not necessary ; one end of these 
churns coming wholly off, admits of the water being poured 
^dow-nJlie_side— thej^^ bruising the butter at all. 

When the cream is decidedly sour it is all the more necessary 
to wash the butter well, in order to get rid of all the taste and 




Fig. 34. — Photograph of Butter over-churned. 



smell of sourness ; and in any case it is desirable to wash it in 
order to get rid of all the casein. 

A clever instrument called the Delaiieicse has been invented 
to get the buttermilk out without washing the butter. The 
machine acts by application of the centrifugal principle, as a 
separator does, and the butter-milk is driven out of the butter 
without injury to its grain. It is effective for the purpose, 
especially if water be poured over the butter a time or two, and 
it leaves the butter very free from moisture (p. 126). 

Many persons salt the butter with brine, v/hich they put into 
the churn when the butter has been sufficiently washed. The 
brine, indeed, which should always be made of pure water and 
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equally pure salt, finishes the process of washing. The, buttfiL 
remainsjloating in the brine for a quarter of an hour, or more, 
during whichLtinj e the chum is at rest. The longer it remains 
the more salt will the butter absorb, but it will hardly absorb 
more than it needs for keeping a week in hot weather. 

Properly-washed butter will, however, in a cool place, keep 




Fig. 35.— DfcAiTEUSE. 



several weeks without salt at all. At the same time it may be 
said that butter, even for immediate eating, is better and tastier 
for having a little salt in it. Newly-made butter from fresh 
cream, without salt, is almost insipid : it needs salt, just as beef 
and mutton do. It will be more evenly salted with brine than 
with dry salt. 

Where brine is not used, the butter does not remain in the 
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churn, to soak in the water; it is better it should not do so, 
save in hot weather, when the water, if cold enough, will harden 
it more or less. The last water is drawn off through the sieve, 
the churn oscillated a few times, and the granules of butter 
will have gathered themselves into a mass which is ready for the 
butter-worker. 




Fio. 36.— The Bi'tter Worker. 



Working the Butter. 

The object of " working" the butter is to consolidate it into a 
compact and close-grained mass, and to press out the super- 
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fliious water, as well as to incorporate the salt, where dry salt 
is used. The advantage of dry salting, if advantage it be, is 
this : we know exactly how much salt the butter contains. It 
has no advantage over brining, if the butter is for early eating ; 
but it has where the butter is wanted for keeping — for potting 
or tubbing. Its disadvantage is that it is not so evenly mixed 
with the butter as when brining is done. 




Fig. 37— The Worker as a Butter Table. 



' A butter-worker is an excellent thing ; it manipulates the 
butter without softening or making it greasy. In a way at once 
easy and effective it works out the water and works in the salt. 
Bradford's "Arch Albany" is only one among many, but it is 
first and the rest are nowhere ; it is just about perfect, and the 
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others are not. That idea of his— of a « helical roller " for his 
" worker "—was one of Mr. Bradford's many fortunate inspira- 
tions. The butter is rolled out into a fluted cake, and rolled 
up again into a lump as quickly, and yet as gently, as we like, ., 
and all dairymaids sing its praises who know how cleverly it 
does the work for them. 

Making it Up. 

This is done now with boxwood pats, called "Scotch hands," 
for people are agreed that the butter is all the better and harder 
if not touched by dairymaids' hands, or dairymen's either. Few 
human hands are cold enough to knead butter and not injure 
it, and among the physiological processes which are always in 
progress in our bodies moisture and gases are exuded through 
the pores of the skin— much more through some persons' skins 
than others'. These are likely to taint the butter. 

To end the argument, I may remark that there is no need 
whatever why butter should be touched by hands of flesh when 
hands of boxwood do 
the making up so much 
more nicely. The best 
market form — pounds 
and half-pounds — of 
butter is that of a brick ; 
this form packs better 
than any other except 
cubes, and is conve- 
nient for lifting and 
moving about. 

Grease-proof paper, 
air- and damp-proof 
too, is the best pos- 
sible material to fold up 

butter in, and the parcel may then be packed in a box (Fig. 
38) for transit to market. For sending through the post, or 
by any other possible means, these chip cases, themselves tied 
up in brown paper, are excellent. 

K 




Fig. 38.— Butter Boxes. 
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For exhibition purposes butter becomes modellers' wax, and 
lends itself readily to purposes of temporary ornamentation. 
Wonderfully beautiful groups of flowers, in the form of grand 
bouquets, whose modelling and arrangement were exquisitely 
chaste and delightful, have been greatly admired at the Lon- 
don Dairy Shows. 

These uses for butter are of course purely adventitious, but 
at the same time there is no valid reason whatever why butter 
should not be put into gala form at times, and used for orna- 
mental purposes. The Shows alluded to are the harvest fes- 
tivals of the great dairy industry of these islands, and a display 
of butter, done up in forms of beauty, is singularly appropriate 
as well as attractive. 



British and Foreign Dairy Produce. 

In another chapter I have alluded to the importance of unifor- 
mity in the quality and character of dairy products. Herein 
we find the chief reason why Continental butter and American 
cheese have obtained so much favour in the eyes of provision 
merchants in the great centres of population in this country, 
particularly in London, which is the greatest of all. The 
French " blend " their butters in large quantities and so attain 
uniformity; the Danes secure it by means of their co-operative 
dairies, or creameries ; the Americans attain it in their cheese, 
because it is made on a large scale in thousands of cheese 
factories. 

That foreign cheese and butter surpass our own in quality I 
am not prepared to admit ; on the contrary, I believe there is 
no cheese made in America equal to the best produced in Eng- 
land or Scotland, simply because the climate and herbage of the 
great Continent of the West do not adroit of it, and I am equally 
convinced that nowhere in France or Denmark or any other 
country is there butter to be found quite equal in all respects 
to the finest samples we have in the British Islands. One of 
our great London provision merchants has encouraged in the 
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south of Ireland an establishment where many farmers' butters 
are blended on the Continental method, and the business was 
rapidly increasing the last time I had a report of it. There are 
also creameries or butter factories in that country, as well as in 
Great Britain, and these produce butters sufficiently uniform to 
command higher prices than the butters of France or Denmark. 

This ought to be proof enough that, if we will, we can sur- 
pass all other countries ; it is our equable and yet variable 
climate, which is given to frequent changes, though not to 
greatest extremes, and is withal pretty constantly humid, that 
gives us our advantage. 

And, again, some of the cheese factories of England turn out 
cheese that is even more uniform than that of America, and is 
therefore preferred by dealers and consumers alike. The want 
of uniformity, indeed, which characterises a great deal of the 
cheese and butter made in British farmhouses, quite apart from 
the question of quality, is a great and chronic source of loss to 
farmers in all parts of the country. 

The newest development in butter-making is the use of "pure 
cultures " of bacteria to ripen the cream, and it is calculated to 
accomplish a great and beneficent improvement in an industry 
of vast importance. The merit of the process lies in cultivating 
the sort or sorts of bacteria that are essential to the production 
of fine butter, and in excluding those that do harm. It is un- 
derstood that of the many kinds of ferments to which milk is 
subject, only some three or four are of real service to the butter- 
maker ; these are now " cultivated," and the preparation is 
already an article of commerce. A given quantity of this 
"starter," as it is called in some districts, in a given number of 
quarts of cream, some hours before churning, causes the cream 
to ripen, and, as a sequel thereto, the flavour of the butter is 
developed. In dairies where fine butter is, and has long been, 
produced, it is a foregone conclusion that the atmosphere is 
impregnated with the necessary bacteria ; and it is probably 
true that in other dairies, where inferior butter is constantly 
made, the wrong sorts of bacteria are present in numbers far 
too great, to the exclusion of the beneficent sorts. 
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FOREIGN BUTTER-MAKING. 

The Royal Danish Agricultural Society. — The Centrifugal Cream-Sepa- 
rator. — "New Sour." — Ripening Cream. — A Good Churn. — The 
Washing of Butter. — Co-operative Dairies. — Germany.— Not to Touch 
Butter with the Hands. — "Margarine Men." 

In a pamphlet recently issued by the Board of Agriculture, for 
copies of which I am indebted to the courtesy of Major Cragie, 
there is much Vuiluable information supplied on the " Dairy 
Farming of Denmark, Sweden, and Germany." I quote the 
following paragraphs, which are within inverted commas : — 

"The importance of fostering the dairy industry was first 
recognised by the Royal Danish Agricultural Society, and the 
encouragement offered by this society, subsequently seconded 
by State aid, induced a number of eminent scientific men to 
undertake a series of investigations with the object of deter- 
mining rational principles for the various processes of dairying. 
As a result of these inquiries the thermometer and scales were 
adopted as indispensable appliances in properly managed estab- 
lishments, and a reliable and detailed method of book-keeping 
was gradually introduced. These useful innovations were fol- 
lowed by the organisation of a systematic and thorough scheme 
of practical instruction in dairy management. 

" Now, it is remarked, almost all Danish agriculturists, 
whether the landed proprietor with his three hundred cows, or 
the crofter [Huusnianii) with his one or two, with like zeal 
and with equal profit, comparatively speaking, take part in the 
manufacture of butter. 

"This has been mainly brought about by the adaptation of 
centrifugal power for obtaining the cream from the inilk, intro- 
duced into Danish dairies about ten years ago. At the present 
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time steam centrifugal separators are employed in all parts of 
the country by large proprietors and farmers. The dairies are 
either run by landowners who buy up milk from small farmers and 
occupiers {Fallesmcelkerier), or co-operative societies {Andeh- 
mcelkerier) are formed by the farmers themselves for the pur- 
pose of establishing factories, to which the milk is consigned 
by the shareholders and made into butter. 

"The centrifugal separator is now to be found in almost 
every dairy in Denmark, but in some few instances creaming is 
still carried out by the ice and cold-water processes. It has 
been found that very appreciable deficiencies in the yield of 
butter might arise if the cream was not immediately cooled to 
from 46° to 56° Fahr. after separation. 

" Bacterial preparations for souring cream are said to be used 
with advantage in a few dairies, but they have not yet found 
general application in Denmark. M. Boggild states that it is 
becoming more and more recognised that the quality of the 
butter depends largely on the souring of the cream. In those 
cases where the cream cannot be allowed to stand and get sour, 
the cream is soured by the addition of butter-milk, or cream 
reserved for that purpose from the previous day. 

"A preparation known as ' new sour' is now largely used for 
souring the milk." (Cream is here, no doubt, meant.) " It is 
generally made by exposing cream, half-skimmed milk, or new 
milk to such a degree of heat as is considered sufficient to 
develop the souring processes. M. Boggild urges the necessity 
of keeping the souring uniform from one day to another, other- 
wise the butter will vary on different days. 

" Experience has shown that uniformity in quality seems to 
be best obtained by using as a souring medium the butter-milk 
produced in the dairy. The use of ' new sour ' is recommended 
in those instances where the quality of the butter is unsatisfac- 
tory, and especially where the milk comes to the dairy in various 
conditions as regards freshness, purity, and flavour." 

The term "ripening," as used in England, is practically 
equivalent to that of " souring," as used in Denmark ; but the 
souring in the latter country appears to be introduced into the 
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cream at, or not long before, churning time. I may remark 
here that the best sample of butter I remember to have seen 
was at an international dairy show at Dublin (on which occa- 
sion I happened to be one of the judges of butter), and it was 
made by the aid of souring the cream at churning time — 
the souring medium being butter-milk from the previous 
churning. 

, Where the cream is intelligently ripened — that is, brought to 
/ the verge of sourness — the souring by butter-milk may not be 
needed, and indeed is not needed, but where the cream is com- 
\ paratively fresh when churned, there can be no doubt that 
souring in the manner indicated is a distinct advantage alike to 
the process of churning, and to the quality, flavour, colour, and 
firmness of the butter. 

/ "A good churn, in M. Boggild's opinion, should produce 
V butter in from twenty-five to forty-five minutes from cream 

^churned at a suitable temperature. It should be so constructed 
that its velocity, as well as the temperature of its contents, can 
be easily controlled and regulated. It should be easy to fill and 
to empty, to clean and to ventilate. The material of which the 
churn is constructed should allow the butter to slip easily j it 
should be a bad conductor of heat, and should impart no 
flavour or odour to the butter. These latter requirements are 
best met by a churn made of hard wood, such as beech or oak. 
During the operation of churning the temperature of the cream 
in the churn should not rise more than 3 degrees Fahr." 

The Danes allow a greater range of temperature in their 
cream when it is put into the churn than, with carefully ripened 
cream, we in this country should consider necessary or discreet. 
In that country it may in part be a question of extremes of 
climate which permits a range from 50' to 68' Fahr.; but 
in well-appointed dairies these extremes are kept well within 
bounds by artificial means, and a very high temperature of the 
cream, even in winter, ought to be quite unnecessary. 

It appears that the Danes do not generally wash the butter 
in the churn, as we do, but, when they wash it at all, it is taken 
from the churn and put into a strainer, which is merely dipped 
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into a tub containing water which has been boiled and allowed 
to get cool ; in this way the water flows over the butter and 
washes the butter-milk off the outside of the mass, though 
it cannot very well wash it from the inside — unless, indeed, 
the butter is still in so granular a condition that the water can 
permeate throughout the entire mass. 

It is thought that the washing of butter may carry off the deli- 
cate aroma, and therefore be "detrimental to the bouquet of 
the butter." But if the washing be carefully done with pure 
water or good brine, there is no danger whatever of injuring the 
aroma of the butter. Often have I seen in this country carefully 
washed butter with its delicious aroma not only not injured, but 
certainly improved by the removal of all the butter-milk and with 
it the sour smell of the cream. 

It is probably true that butter may be injured in the way 
suggested in churns which have so small a mouth that the water 
for washing unavoidably falls heavily on the butter inside, but 
this may be obviated by pouring the water carefully into the 
churn. The kneading of butter by the hands has been dis- 
continued, and butter-workers are used instead in all the better 
establishments. 

" The development of the dairy industry in Denmark has 
been accompanied by a remarkable extension of the co-opera- 
tive system. This system has been adopted to meet the want 
of organisation felt by the farmers, and has proved eminently 
successful as far as the dairies are concerned." 

It is estimated that about one thousand co-operative dairies 
exist in this little country of the Danes, and herein we have 
an explanation of the " uniformity " which marks the Danish 
butter. These establishments are managed under " articles of 
association " which cover every conceivable point in reference 
to the milk and the butter ; and in addition thereto — in order 
that the members may obtain cheap and good feeding materials 
■ — ^the directors " arrange for the purchase of such materials in 
bulk," and deliver the same to the members. " In order to 
insure that the butter may at all times have a satisfactory aroma, 
every member is bound to purchase so much rape-cake as shall 
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furnish at least i lb. of cake daily to every cow during the 
winter." 

Sweden has followed the lead and copied the methods of 
Denmark, and is now also reaping the benefits which accrue 
from co-operative butter-making. 

Germany. 

Ten years ago there were less than two hundred large dairies, 
private and co-operative, in Germany, excluding Bavaria, and 
the number of these has since risen to 2,673, of which more 
than a thousand are worked by co-operative associations of 
farmers. The principle of co-operation is spreading in 
Hanover, and, indeed, throughout the dairying sections of 
the Empire. 

The separator is used generally, though in a few estabhsh- 
ments the once equally popular "Swartz" process is still em- 
ployed. This last, however, will gradually disappear, for there 
is no " system " of creaming that can compare at all favourably 
or even equally with the separator. 

"The cream is nearly always allowed to turn before being 
churned; only in a very few districts is the cream churned 
sweet. As regards the question of the degree of sourness of 
the cream. Dr. Schrodt, late Director of the Kiel Dairy Station, 
remarks as follows : — ' The butter was manufactured from 
slightly soured cream. The cream obtained from the separator 
in the morning was immediately cooled to a temperature of 
46° to 50? Fahr., and allowed to remain in the cellar until the 
evening of the same day, when the process of souring was begun. 
This, in the cool season of the year, was carried out by warming 
the cream to 59"^ to 68^, Fahr., and keeping it at that tempe- 
rature for about thirty-six hours. In the summer season the 
cream was not warmed, but attention was rather directed to 
keeping it cooler for a longer period, according to the tempera- 
ture of the atmosphere. After about thirty-six hours the cream, 
under the influence of a suitable temperature, had attained the 
desired degree of sourness, and was thus ready for churning in 
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about forty-eight hours after leaving the separator. This exten- 
sion of the usual duration of the souring process was made with 
the object of overcoming the more or less frothy condition of 
the cream from the centrifugal separator in order to obtain a 
firmer butter." 

The washing of butter in the churn is not a general practice, 
but it is recommended when the cream is very sour, or when 
little or no salt is used. In some establishments it is washed 
while on the butter-worker ; but it is obviously too late, there, 
to wash it perfectly. 

The practice is not to touch the butter with the hands. This 
indeed was followed out at the Roden Dairy Station in 1877, 
in which year it was my good fortune to pay a visit of inspec- 
tion to the estate of Graf von Schlieffen, in Mecklenburg, where 
the station is situated. It was then under the superintendence 
of Dr. Wilhelm Fleischmann, to whose experiments and 
teaching the dairying of Germany to-day is so greatly indebted. 
The butter is first passed lightly through the "worker," and 
then put into a cool place to harden, after which it is again 
passed through the worker. 

An enormous quantity of margarine is still sold for genuine 
butter, as the convictions of offenders testify, and it must be 
borne in mind that these convictions represent only a small 
percentage of the offences committed. 

Margarine has been too tempting for the virtue of some 
dairy farmers, or its competition has been too strong — in any 
case it has been used in farm houses to adulterate home-made 
butter. 

German butter-makers, equally with those of England, 
have reason to complain of the nefarious competition of the 
margarine men. The time has arrived when, it is considered, 
very stringent laws should be passed to effectually prevent 
the sale of margarine under false pretences. 
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THE MILK AND CREAM TRADE. 

Dairy Cattle Statistics.— Consumption of Milk.— Milk Adulteration.— 
Separated Milk.— A Difficult Point.— The Middleman's Profits.— 
Urban Milk Trade. — Preserving Milk. — Milk and Railways. 



Dairy Cattle Statistics. 

The number of cows and heifers in milk in the British Isles 
varies a good deal, and this variation is the cause of the fluc- 
tuations which occur in their value. There were 3,946,259 in 
1887 ; in 1889 there were 3,814,593, showing a decrease in 
two years of 131,666 ; but in 1890 there were 3,956,220, being 
an increase in one year of 141,627. In 1891 they had again 
increased, and, as a consequence, their value declined in the 
markets. In 1892 the increase continued, and the price of 
cattle fell very seriously, though cows " on note " to calve 
were in good demand in the last quarter of the year, owing 
to the scarcity of milk. 

Bearing on this question of fluctuating values, which are 
caused by varying numbers, I may remark that dairy farmers 
will find a constant benefit by studying the agricultural returns 
of Great Britain, which, having been collected by the 4th of 
June in each year, are, or ought to be, issued some time before 
Christmas. These returns give statistics of the number of 
cattle in each separate county and in the British Isles as a 
whole : sheep, horses, pigs, and all kinds of crops are also 
tabulated, so that anyone can see at a glance the increase or 
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decrease that may have occurred in any given year embraced 
by the returns. 

Such a study will be found valuable as a guide, particularly 
when it embraces five or six consecutive years, showing the 
tendency of the period in respect of numbers — a guide as to 
holding cattle or selling them freely. I have had these return! 
since they were first issued, now more than twenty years ago, 
and have found them always a valuable forecast of the future, 
in reference to the price of stock. These remarks are now made 
in the interests of farmers who go in for the milk trade ; farmers 
who depend wholly or in part on the markets for their calving 
cows ; and indeed for all farmers whom they may concern, 
whether in the milk trade or out of it. 

The returns are not absolutely correct in every item, but 
they are at all events approximately so each year in succession, 
and therefore they supply for comparison data which are suffi- 
ciently accurate for purposes of estimate and forecast. There 
are, it appears, a few farmers here and there who decline to fill 
in their returns — an unpatriotic thing to do. But for these, 
and for inaccurate returns in other cases, the statistical returns 
would be absolutely reliable. 

Consumption of Milk. 

The consumption of milk by the people of our great centres 
of population has increased enormously in the past twenty years, 
and the milk trade is of supreme importance to the dairy 
farmers of Great Britain. There are various reasons for the 
increased consumption of milk, as a beverage and in various 
cookeries, the first and foremost of which is the improved posi- 
tion of the working classes. Without railways the trade in 
country milk was impossible, save within an easy distance of 
our towns and cities. The Food Adulteration Acts have also 
been a wholesome caution to milkmen who were inclined to be 
too free with the cow whose tail is of iron ; but the time has 
arrived for them to be extended and made more stringent. 

Then again, many members of the medical profession reconi- 
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mend milk to their patients ; and, though last not least, the 
Blue Ribbon Army, by their earnest advocacy of non-alcoholic 
drinks, have helped very materially to increase the consumption 
of milk. All this is, of course, as it should be, for it is not 
very pleasant to think of the condition our dairy industry would 
have been in but for this selfsame milk trade. The enormous 
consumption of tea, which has no nutritive value, very seriously 
interferes with that of milk, which has a very high nutritive 
value : but it is hopeless to expect tea-drinkers to give up 
entirely their fiivourite beverage, and take to milk instead. The 
poor, however, may well be advised to do it, for economy's 
sake. 

It would be interesting to ascertain how many cows are kept 
for the milk trade, how many for cheese, how many for butter, 
and so on. The late John Algernon Clarke, one of the best 
writers on agriculture which this country has produced, esti- 
mated that the people of the British Islands consumed an 
average of one-third of a pint of milk per day; in this case the 
people of London alone require the services of more than 
160,000 cows to provide them with milk, not to mention butter 
and cheese, for which upwards of 400,000 more cows are 
required. Much of London's cheese and butter, however, come 
from foreign countries, whereas the whole of its fresh milk is 
produced at home. 



Milk Adulteration. 

In a previous chapter (pp. 86, 87) I have given the component 
parts of milk in units and fractions, and to these my readers 
may be now referred for purposes of comparison. Milk that 
is sold to the public is required by the public analysts to have 
a minimum standard quality as follows : — 

Solids, not fat . . . . 8-50 

Fat 2-50 

This will leave a permissible . 89-00 of water. 



100-00 
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— a quantity but seldom found in any milk as it comes from the 
cow. Inspectors are constantly on the look-out for people who 
are inclined to defraud the public by selling milk adulterated 
with water, or milk which has been robbed of a portion of its 
cream. Convictions of such people frequently occur, and this 
ceaseless supervision is necessarily a permanent thing. These 
inspectors, whose duty lies in protecting the pubhc from impo- 
sition, are expected to use great diligence in detecting frauds in 
milk, and it would go hardly with one if he were found to 
connive at such practices. 

But it is not in every case the dealer's fault if milk falls below 
the standard minimum of quality; sometimes, be it admitted 
in sorrow, a farmer's own sense of honesty is not quite immacu- 
late. Sometimes, again, the milk may be brought below the 
hmit by feeding cows on food that stimulates quantity of milk 
at the expense of quality — on excessive quantities of brewers' 
grains, malt-culms, and so forth. It is, however, not an easy 
thing in all cases to adulterate the milk through the mouth of 
the cow : much depends on the cow, whether she is naturally 
inclined to yield inferior milk, as the Dutch cows do— milk 
that under any system of feeding, however good, will always 
contain too large a percentage of water. 

Separated Milk. 

The milk trade owes a great deal to the refrigerator and 
the separator ; the cream trade is almost wholly dependent on 
the latter. The surplus milk on a dealer's hands can now be 
dealt with in a way which reduces loss to a minimum, so long 
as it has not soured and thickened. The separator, indeed, is 
indispensable. Surplus milk is at once run through this won- 
derful machine, and its most valuable ingredient, the cream, is 
secured for sale or for the churn. 

But what is to be done with the separated milk, which in 
itself is a valuable article of food ? The demand for separated 
milk is not large, and the price it will command does not pay 
the expense of an elaborate system of distribution. The difli- 
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culty is felt by the dealers, who dispose of it as well as they can, or 
else pitch it into the sewers. For bread-making it is an excellent 
thing, and the great bakeries would no doubt use it extensively 
if they could have a regular supply of it. Such a supply is 
forthcoming in cases where a considerable cream trade exists. 

Complaints have been recently heard to the effect that some 
dealers mix their separated milk with the next new milk they 
receive. This is an efficient method of lowering the quality of 
milk without specific adulteration, but the mixture is deficient 
in cream if much of the separated article be added. The best 
end of separated milk is to have it sold, if possible, at a penny 
a quart ; and it is well worth the money. The next is to feed 
it to pigs or calves, to the cows themselves, and to young 
horses, for all of which it is excellent ; but to do this it must 
be kept in the country, for these animals cannot be kept in the 
town. 

The Central Dairy Farmers' Association not long ago 
resolved to ask the Minister of Agriculture to bring in a Bill to 
establish stringent regulations against selling separated milk 
as new, or mixing it with new milk. There is only too much 
reason for this, and the present state of affairs was well declared 
to be a detriment to producers, retailers, and consumers. It 
is to be hoped that such legislation will not long be delayed, 
for it would be welcome to all honestpeople, and rogues deserve 
no mercy. 

At the same meeting of the Association a resolution was 
adopted urging the necessity of having a standard quality for 
milk fixed for the whole of the country. A minimum standard 
is meant, and in this case the one cited on p. 140 might, per- 
haps, meet the requirements of the farmers, the dealers, and 
the public. A recognised and compulsory standard _.vvould be 
an advantage to everybody concerned, 

A Difficult Point. 

On the other side of the picture there exists the difficulty of 
adequate payment for milk that is unusually rich in solids. 
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Payment on a quality basis would be fair to everybody, if it 
were only practicable. The difficulty exists, and it is a hard- 
ship in many cases. A 'cute milkman can increase his profit 
by watering down the genuine rich milk that farmers send to 
him, keeping on the right side of the standard. It cannot be 
denied that pure milk as it leaves the farm is generally two or 
three per cent., or more, above the required standard in quality, 
and this diff'erence provides a margin which a dishonest dealer 
can manipulate to his own profit and the farmer's loss. The 
farmer, as a rule, is perfectly innocent of manipulation of this 
kind. It will freely be admitted that the great majority of 
dealers are perfectly honest ; it is the few in either case who 
make the elaborate machinery of the law a necessary and a 
permanent thing. 

Milk is constantly varying in quality, and will hardly be 
exactly the same, even from the same cow, in any two conse- 
cutive weeks, or even days, unless the food and the weather 
remain uniform. Any dairy farmer may verify this for himself, 
so far as the cream is concerned, if he possess himself of a set 
of cream-gauge glasses, and use them intelligently. These 
unavoidable fluctuations in quality do not, however, matter much 
if only the average quality be right. But the farmer whose 
milk is always of a high quality seldom receives the price he is 
really entitled to. This, however, is in another way a benefit 
to him — viz., he is always sure of a customer. The dealers are 
well aware whose milk of all they receive is the best, and this 
is the milk they will cling to when some of the rest is cut down 
or discarded. 

The farmer who, selling his milk retail in some town or other 
near to which he resides, maintains a high standard of quality, 
will keep his customers together and receive good prices, no 
matter who comes against him. In a case like this the farmer 
receives all the pay, and all the credit too ; but when he sends 
his milk to a dealer he loses this double advantage. This last 
is the penalty of location ; unless the farmer is within a moderate 
distance of the consumers, he must needs commit the retailing 
of his milk to a " middleman." 
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The Middleman's Profits. 

A great deal has been said and written about the assumed 
extravagant profits of the middleman in the milk trade, but it 
has not always been well said or well written. The middle- 
man's expenses in a town or city swallow up a larger proportion 
of the supposed profits than many people are aware of. The 
trade is a harassing trade at the best. 

The dealer who receives country milk and retails it in a town 
has only a limited time each day to do the work, and therefore 
requires more men and horses than he otherwise would. Milk 
required for householders' breakfasts must be delivered in time, 
and it has to be fetched from the railway before it can be 
delivered to anybody. It is said that four thousand horses are 
required by the trade in London alone, and more hands than are 
wanted to milk the cows whose milk they distribute. The horses 
must needs be well fed, and the men well paid, for work which 
is done while half the world is in bed. All the milk coming 
in from the country must be sampled and tested as a general 
thing, and the large dealers have skilled analysts constantly 
employed for their own protection. 

Milk is so liable to septic infection, to early and rapid decom- 
position, that great loss in it frequently occurs in hot weather. 
The only practicable safeguard that can be generally employed 
is thorough cooling and aeration as soon as the milk is taken 
from the cow. The utmost difficulty exists in regulating the 
supply 10 the demand. One day the dealer has too much milk, 
another too little, and retail customers are often both unrea- 
sonable and exacting. Too little is better than too much, 
within limits ; but if there be always too little the trade falls off. 

Urban Milk Trade. 

Creameries or cheese factories situated in the country lend 
themselves admirably to the vicissitudes of an urban milk trade. 
When the demand for milk falls off in London, or in any other 
large city, the retailer wires to one or more of his farmers to 



THE MILK AND CREAM TRADE. 145 

keep back a meal's or a day's milk, and this is always an awk- 
ward thing for the farmer. But where a factory is worked along 
with a milk trade, the plan appears to answer very well indeed. 
Any of the cheese factories which are within reasonable dis- 
tance of a railway may probably be inclined to supply milk to 
dealers in times of scarcity. 

It is obviously undesirable to send to a town, on any given 
day, more milk than the town requires ; the balance may best 
be dealt with in a creamery or cheese factory, be it much or 
little. There are drawbacks even to this, of course, but they are 
reduced to manageable limits, and potential losses are avoided. 
A creamery can do almost anything in reason— down to mak- 
ing margarine and margarine cheese; separated milk, with 
margarine added, has sometimes produced cheese that was sur- 
prisingly good ; the difficulty is that it cannot prosper much 

while ordinary cheese is down below 50s. per cwt. there is 

no room for it then, it is not wanted. I cannot advise the 
managers of any creamery to begin making margarine cheese. 
The reputation of American cheese in this country has been 
seriously injured by the margarine counterfeit which has been 
sent over. The loss to American dairying from this cause is 
just incalculable— infinitely greater than any possible profit 
which the counterfeit may have yielded. 

But, on the other hand, at a creamery the best possibilities 
of dairying may be reached, a trade in cream may be built up, 
the finest butter can be produced, an urban milk trade can be 
met at every turn of demand, a timid demand for separated 
milk may be encouraged till it becomes a vigorous and valuable 
trade ; or the separated milk may be devoted to any other legi- 
timate purpose— to the making of buttons, door-knobs, and so 
on. I have capital samples of them before me as I write- 
hard, bright, close-grained as ivory— but how they are made I 
cannot say. 

The cream separator is the good genius of a creamery, or of 
any other establishment where butter is a speciality; it is just 
as indispensable as a mowing machine is in harvest time. If 
you get the cream out of the milk whilst both are perfectly 
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fresh, you are master of the situation and can do what you will 
with them. To a cream-trade a separator is a vital necessity, 
and it is equally so, no doubt, to a first-rate butter dairy. 



Preserving Milk. 

The milk trade would be simple and easy, if not altogether 
pleasant, if milk were not such a perishable thing. But now a 
new and perhaps important method of preserving milk is 
announced. This method is said to completely kill the bac- 
teria which exist in all milk, and are the cause of fermentive 
and putrefactive changes. Completely destroy these organisms 
and the germs by which they multiply, and milk will keep an 
indefinite period if the air is excluded from it; the object of 
excluding the air is to prevent the introduction of microbes, and 
to keep the milk in a sterilised condition. 

The method is to heat the milk repeatedly, first up to 160° 
Fahr., and finally to 212°, with intervals between the heatings; 
in these intervals the milk cools down, and the germs of the 
bacteria develop into a state which admits of their complete 
and final destruction, at the higher temperature named. The 
method involves trouble and expense, and the milk has to be 
put into air-tight vessels. Milk treated in this way is said to 
remain unchanged for months, and to yield up its cream like 
fresh milk— to be fresh milk to all intents and purposes— when 
the vessels containing it are opened. 

The process has been patented by its inventor, a Norwegian, 
and a company is understood to have been formed with the 
object of sending milk to this country. The feasibility of all 
this may be admitted, but the profit is doubtful. The costli- 
ness of' the process, the weight and bulk of the milk, and so on, 
seem to preclude all but a microscopical profit, if even that. 
A gallon of milk weighs 10 lbs. 4 ozs., and is worth 6d. to 8d. 
wholesale in London : the freight will probably be too great, 
and the empty cans can hardly be returned free. It seems to 
me that we have not much need to fear a deluge of Norwegian 
milk. 
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Milk and Railways. 

That the milk trade is of enormous importance to dairy 
farmers will on all hands be admitted. It is, as we know it 
now, almost wholly a development of the last twenty-five years. 
But for railway facihties it would be an impossible thing. The 
railway companies, indeed, hold it in the hollow of their hands ; 
they can develop it to any practicable extent, or they can kill 
it by neglect, as they please. But it pays them well as it is, 
and will pay them still better if they treat it in a fair and 
generous spirit. 

Hitherto most of the companies have shown a disposition to 
give the milk trade tolerably fair play, if no favour. But as 
milk is a farm product, and as all products of the farms of these 
islands have been called upon to pay higher freight rates than 
foreign products of a like nature, milk has not yet met with the 
favourable treatment it is entitled to on the part of the railway 
companies. The milk trade is a constant and regular morning 
and evening thing, all the year round, and for this if for no 
other reason it ought to command due consideration from the 
directors of railways. 

The prosperity of dairy farming in Great Britain depends to 
a very serious extent on the action of the railway companies in 
respect of the milk trade ; there is, in fact, not a dairy farmer 
in the whole of the British Islands who is not directly or 
indirectly interested in this question. The Board of Trade has 
some considerable amount of influence over railway rates, and 
the farmers of this country have every reason to expect that the 
Board will see that they are not prejudicially hampered by rail- 
way charges that will starve their business and interfere with 
their livelihood. For, after all, directors as individuals are but 
human, and as companies they are supposed to have no con- 
science. 

The farmers in the district of Bakewell, Derbyshiref which is 
a milk-producing and milk-selling district, for the most part 
send their milk to dealers in Manchester, or some other large 
town in Lancashire or in Yorkshire. They sell at so much per 
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dozen quarts, and the gross price is now is. 8d. for the winter. 
The freight charges are sjd. per dozen, so that the net price 
is a fraction under 6d. per imperial gallon. 

Now, 6d. a gallon as a steady price would answer their pur- 
pose well enough, as things go in the world, at all events in 
three out of the four quarters of the year — or, rather, in two out 
of the three-thirds of it, the omitted third including the months 
of November, December, January, and February. Sixpence a 
gallon, " clear up," is not a ruinous price for milk during eight 
out of the twelve months as indicated. It is better than cheese 
and butter making have been on an average for ten years up to 
date. It is, in fact, just about the equivalent of 7d. per lb. for 
cheese and 13d. per lb. for butter. 

But it is not the clear net price, for the milk-cans must be 
debited to it, and also the wear and tear and time of men, 
horses, and vehicles going constantly to and from the railway 
stations. Sometimes the milk is returned, and carriage both 
ways has to be paid ; it is then probably sour, and all that 
can be done with it is to churn it, get out all the butter pos- 
sible, and feed the butterless milk to the cows and horses. 
Sometimes it never reaches its destination at all, is lost, and 
the cans turn up weeks afterwards, or never turn up at ill. 
All risks, in fact, are the farmers' own, and all charges must 
be debited to the gross price paid for the milk. Sometimes, 
indeed, a dealer goes wrong, and the farmer loses a month's 
milk. The winter's price was formerly 2s. 6d. per dozen, and 
the summer's 2S. These prices were a luxury, or would be 
considered a luxury now. 

The trade itself is not a luxury, for it is full of annoyances — 
cans kept back by the dealers or the railway people, milk turned 
sour and returned, or perhaps lost altogether, trains missed by 
a minute or two, cans smashed by the porters, carts smashed 
by careless men, dealers delimiting, milk short in winter and 
dealers complaining, milk too plentiful in summer and dealers 
disdaining, and so on, from year's beginning to year's end. All 
these irksome things, however, could well be borne if only the 
trade were really profitable. 
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The conditions in the winter of 1892-3 are peculiarly un> 
favourable ; the value of hay has doubled in a year, and various 
other feeding stuffs are dearer than they were. Brewers' grains, 
which are a useful, bulky food, particularly useful when hay is 
scarce, are much increased in price ; malt-culms, bran, maize, 
and so on, are dearer than they were when milk was making 
more money than now. 

The low price of milk is in part, if not wholly, owing to the 
supply, which is greater than formerly was the case. This it 
was which enabled the great milk-dealers of London to drop 
the retail price to 4d. a quart. The Aylesbury Dairy Company 
set the example, and it had to be followed by others. The 
drop is a boon, no doubt, to the poor in some parts, but not 
in the same sense is it a boon to the wealthy people who 
inhabit the West End of London, to whom quality is more 
important than price. It has led, no doubt, to increased con- 
sumption, but so far there has been no reaction in price. The 
drop, indeed, has affected the dividends paid by the great milk- 
dealing companies and the profits of the smaller men, but the 
chief loss is borne by the farmers. A sudden drop of 20 per 
cent, in the retail price of milk is a serious thing for those 
who are engaged in producing it, for it is they upon whom the 
loss of income is bound to chiefly fall. 

Dealers' profits are in some cases merely marginal, and this 
has led to adulteration by separated milk, and possibly by 
other things too. This in many instances was inevitable with 
so large a fall in price, and therefore the consumers suffer in 
regard to the quality of the milk with which they are supplied. 

There are grave doubts as to the wisdom of the policy which 
was initiated by the Aylesbury Dairy Company even so far as 
the consumers are concerned, and it has certainly been no 
blessing to the farmers who produce the niilk. The present 
state of things cannot be expected to continue, for when milk 
is produced at a loss a change of some kind is near at hand. 
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TECHNICAL EDUCATION IN DAIRY WORK. 

Grants in Aid.— A Travelling Dairy.— The Counties of Stafford and 
Derby.— Mr. Valentine's Wovlc— Dairy Scliools.— Prize Demonstra- 
tion at Longnor.— Scale of Points.— Tuition in Cheese-making 
Needed. — An Open Mind. 

Large sums of money, which the Government of the day had 
intended for buying up the good-will in trade of superfluous 
publicans, have been devoted to a different and a wiser purpose, 
viz. technical education in the industrial arts. In Ireland 
dairying had received grants in aid before ; but in the rest of 
the British Islands tuition in the dairy had been left to "paddle 
its own canoe," as one may say— that is, to private and 
individual enterprise, and to the efforts of various agricultural 
societies. 

The British Dairy Farmers' Association was formed, in 
1876, for the express purpose of promoting dairy education, 
and much has been done by the Royal Agricultural Societies of 
England and Ireland, the Bath and West of England, and 
others. Generally, however, these tuitional efforts have been 
confined to essays, lectures, and demonstrations, all of them 
excellent in their way, and indispensable. 

Some years ago, in Ireland, " a travelling dairy "—that is, a 
wheeled vehicle containing the necessary equipiment for butter- 
making — was sent on a tour through some of the southern 
counties, stopping en route at various places, to give lectures 
and lessons to the people. The track of this van could be 
traced on the map, it was afterwards said, by the improved 
character of the butter that was made wherever it had been. 
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Here, then, was practical evidence of the value of tuition in 
dairy work ; this, however, was tuition only, and not technical 
instruction ; but if it could benefit the people so much, surely 
technical training would benefit them more. 

When the public money referred to was allocated to the newly 
formed county councils, for purposes of technical education, 
there was some difficulty at first in deciding how to employ it. 
But in all dairying counties the manipulation of milk was re- 
garded as an art of great importance,— an art to which improve- 
ment must be afforded, so far as was practicable, by means of 
technical education. My remarks in reference thereto will be 
confined to the counties of Stafford and Derby, which I best 
know. These two are largely engaged in dairy farming— 
in cheese and butter-making, in milk-selling, and in stock- 
breeding. 

In the former county the work of tuition in butter-makmg 
has been assigned to Mr. Charles R. Valentine, of Ludlow, 
himself the author of a well-known book on the subject, and a 
practical dairy expert of tried merit. In the latter county. 
Miss Barron, of Borrowash, is the lecturer, demonstrator, and 
teacher, worthily following in the footsteps of her talented 
sister, whose death, so recently as April, 1892, was a distinct 
loss to progressive dairying in this country. 

Mr. Valentine has had built a large van which, containing all 
the " plant " required for half a score pupils, is taken from one 
centre to another throughout the county. This van is not 
exactly a travelling dairy, for the work of the dairy is not done 
within it, but it is a convenient vehicle for transporting the 
plant used in a peripatetic dairy school. It is withal the em- 
bodiment of a useful idea, viz. to convey from place to place 
in the most convenient way possible, and with a minimum 
of loading and unloading, the many things required in the 
school. 

The dairy school is usually accommodated in some room or 
other which is large enough, and commonly lent for the 
purpose. The school is " in term," at each place for about 
ten days, the first of which is devoted to a lecture and demonstra- 
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tion by Mr. Valentine himself, before the assembled pupils and 
whatever other audience there may be who are interested in 
the work. The lecture consists of a dissertation on the salient 
principle? of modern butter-making ; and the demonstration of 
churning and making up of butter. On subsequent days the 
pupils themselves are the demonstrators, under the direction of 
the teacher. 

On the last day it has sometimes occured, on the first visit 
of the dairy school to a place, that the pupils compete for 
prizes which have been subscribed by persons who wish to 
encourage the work. It is perhaps worth placing on record 
that in February, 1892, at Longnor, a quiet little market town 
on the eastern fringe of the moorlands of Staffordshire, Mr. 
Valentine had a class of sixteen pupils, chiefly the daughters 
of dairy farmers in the neighbourhood. The prizes amounted 
to some forty volumes of books, for the most part standard 
works on dairy farming, or on other branches of agriculture. 

This competition had the effect of awakening the interest 
and emulation of the district, and of firmly establishing the 
aims and objects of technical education in the dairy in the 
minds of the people. It is almost impossible that the sequel of 
all this should not be seen in a marked improvement of the 
butter produced in the valley of the Manifold and in the 
surrounding district. 

The scale of points assigned to a competition in butter- 
making varies according to the judges' notions. In the one 
referred to they were as follows : — 





Points. 


Preparation of cream, chum. Sec. . 


5 


P..egulation of temperature . . 


5 


HtEcient ventilation 


S 


Churning 


10 


Washing 


10 


Working ..... 


10 


Making up .... . 


s 


Grain of butter .... 


s 


General proficiency 


10 
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It is not pretended that this is the best scale of points that 
can be framed. It might, indeed, with advantage, perhaps, 
have been extended to 100, by giving 10 each to the first two, 
5 each to colour, firmness, and dryness of the butter, and 
10 to the cleaning of the utensils and general smartness in 
work. In this way the whole ground would be pretty 
thoroughly covered. 

Technical education in dairy work has so far been almost 
entirely confined to the domain of butter-making. And we 
must admit that it accommodates itself much more readily than 
cheese-making does to the difficulties which appertain to a 
travelling school. Cheese-making, however, demands its share 
of attention, for in many dairying districts it is even more 
important than butter-making. So large a number of pupils 
can hardly be taken at the same time and place for technical 
instruction, nor can so many demonstrate what they have learnt 
as is readily the case in butter-making. 

The " plant " in cheese-making is more ponderoiis than that 
in butter-making; as a general thing, unless where small cheeses 
are made, and several sets of it could not so conveniently be 
taken about from one centre to another. Where cheese factories 
exist they might be very conveniently used for the purposes of 
technical education, and extensively so for lectures and con- 
current demonstrations. Cheddar cheese-making requires a 
somewhat more elaborate plant than other sorts do, and as this 
is the system pursued with more or less fidelity in most of the 
factories, it could be more conveniently taught in them than, 
for instance, Leicester, Stilton, or Gloucester methods could. 

But there is always a good plant to be found at most of the 
larger farms where cheese is made at home, and we may safely 
assume that few farmers would fail to afford all the accom- 
modation they conveniently could to technical education in 
ckeese-making. 

It is not at all desirable or probable that any of the various 
systems of cheese-making practised in this country should dis- 
appear before the ubiquitous Cheddar, although I am free to 
admit that the Cheddar, all things considered, is the best of 



154 



BRITISH DAIRYING. 



all. In the same way it might be maintained that the Short- 
horn breed of cattle is, all points considered, the best breed in 
England or in the world, but that is no sufficient reason why 
all the others should vanish before the cosmopolitan Short- 
horn. 

It is better that we should preserve all our breeds of cattle 
and all our methods of cheese-making, unless, indeed, they per- 
sist in dying out, or some of the others assert the law of " the 
survival of the fittest " to their own advantage. 

In order to preserve our different methods of cheese-making, 
it is necessary that the best that is known in each of them 
should be taught to all whom it may concern ; and as funds for 
technical education are provided out of the public purse, the 
opportunity should be used as widely as possible ; that is, in 
some farmhouse or other in almost every parish. 

Scientific persons, so-called, are not a siiie qua non in all 
places, but any person who has reached the highest point in 
any given method of cheese-making may well be appointed a 
teacher; such a person, indeed, is "scientific" so far as that 
particular method is concerned. What we want, and what we 
may have if we try for it, is the best in everything made acces- 
sible to everybody. 

One of the chief difficulties in the way of technical education 
in the dairy is the conceit of many people that at all events 
they have nothing to learn. If only everybody would approach 
the question with an open mind, a mind free from prejudice, a 
mind endued with the " never too late to learn " principle, 
technical education would make rapid progress through the 
shires, and a marked improvement in cheese and butter would 
quickly be seen. 



CHAPTER XIV, 



COMMON ILLS OF CATTLE. 

Gurr.-Hoove.-Blackleg.-Ringworra.-Milk Fever, or Drop of the 
Kidneys.— Garget, or Mammitis.— Mawbound.— Hoven.— ioul and 
Thorough-pin.—" Foot-and-Mouth."- Pleuro.— Sore Teats. 

Gurr.— The malady known as " scour," or " gurr," is the 
eariiest ailment that cattle are heir to, and as it occurs when 
calves are a day or two or a week or two old, it is commonly 
a weakening scourge, and not uncommonly fatal. It usually 
arises from indigestion, which is caused by improper feedmg, 
or by a chill in a damp or draughty calf-house, or nausea or 
inertia induced by foul air, or by constitutional debility. 

Carelessness and ignorance on the part of man, chiefly the 
former perhaps, are at the foundation of most of the mischief 
so common amongst young calves— carelessness about the 
draining, the dryness, the ventilation, the temperature of calf- 
sheds, most of all about the feeding of the calves, and so on. 
When calves run at large with their dams, they seldom suffer 
from indigestion ; and why ? Simply because the cows instmc- 
tively decline to let them suck too much at one time, and 
because as they suck the milk instead of drinking it, it gets 
well mixed with the saliva of the mouth, and cannot be gulped 
down the throat too rapidly. 

Better feed a young calf four or five times a day, with less 
than a pint of milk at a time, until it is several days old, and 
never to give it all it would like to drink. Feeding-pails, with 
artificial teats, which cause the calf to suck in its food as if from 
the teat of its mother, are useful preventives of scour, along 
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with sparing quaniity of milk for a week or two. A dose of 
castor oil containing thirty to forty drops of laudanum, repeated 

ia six hours' time if the pain 
and flatulency do not abate ; two 
or three doses, at intervals of six 
or eight hours, of Aromatic Bal- 
sam Oil, in each of which a well- 
beaten egg has been mixed, each 
dose of oil consisting of one or 
two wineglassfuls, according to 
the age and size of the calf; or, 
simpler still, a few doses of Day's 
Black Drink, or of their new, 
special preparation, Rozzinol, 
will put the mischief right. 
Hoove. — The presence of parasitic worms — hronchial filaria. 
— in the windpipe and in some or other of the bronchial tubes 
causes harassing irritation, sneezing, and coughing. They 
usually infest the weaker calves in the autumn of the year, 
causing diarrhcea and loss of flesh and of appetite. The 
attack may usually be prevented by housing the calves o'nights 
in a shed or yard, and not turning them out until the dew is off 
the grass. I have cured it by pouring a teaspoonful of a mix- 
ture of spirit of turpentine and olive oil down the upturned 
nostrils of each calf This, however, is rough on the calf, and 
now I would use Day & Sons' " Huskolein," which is not only 
quicker but milder in action. 

I may say here, speaking from an experience long enough to 
give value to the opinion, that every dairy and live-stock farmer 
will be wise if he have by him always a stock of Day & Sons' 
Red and Black Drinks, Oils, and other preparations which, in 
a case of emergency, may be literally worth their weight in silver 
and perhaps even in gold. Of this I am finally convinced, viz , 
that no farmer of method and foresight, who has proved the 
usefulness of these medicines, will ever permit himself to run 
out of them before he sends for more. He simply cannot 
afford to be without them, and will not be without them once he 
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knows how useful they are. No doubt the medicines prepared 
by other firms are good ; I only speak of those I know. 

Blackleg. — This fatal but not infectious malady, otherwise 
called "speed," or " hyant," or "quarter-ill," belongs particularly 
to certain soils, chiefly those which are " unsound ; " but no soil, 
perhaps, can be declared absolutely proof against it. It usually 
attacks calves in their first autumn, frequently the best of them, 
but yearlings and " twinters " are not always exempt from it. 
If you see a calf alone — away from its iiiates — under a hedge 
or a wall, you may suspect something to be wrong; if when 
you approach it moves not away, but hangs down its head and 
looks sleepy, and the skin when rubbed rustles like a silk dress, 
you may be certain that something is wrong, and that this 
" something " is blackleg. 

The next best thing is to kill the calf out of its — not pain, 
perhaps, but — dull and hopeless miser)', for it is certain to die 
in a few hours' time. At all events, I have never known one 
to recover. If anything can save it, however, it is Day's Red 
Drink iu gruel and treacle, the calf, if a strong one, having been 
previously bled. 

The malady is owing to deleterious matter in the blood, and 
can only be prevented by careful treatment and feeding. Calves 
should be kept thriving uniformly but not rapidly, and not on 
great and sudden changes of food. In order to in some mea- 
sure preserve continuity in kind of food, as between autumn 
and winter, it is good practice to accustom calves to linseed 
cake from the time when first they are able to eat it — just a 
little of it through the autumn and winter, say half a pound to 
one pound per day, and occasionally a little salt mixed with it. 
Young calves are not liable to blackleg; the most dangerous 
time is when they are five or six up to twelve months old. 
The last three months of the year seem to be the most 
dangerous, and November the worst of all. In some years the 
calves die numerously in that month, but the years vary very 
much. 

My experience is that they are less liable to it if they run 
loose all winter on sheltered land, or with a shed to run under 
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in bad weather, than when they are tied by the neck all the 
time ; they are, in fact, healthier and better in all respects with 
liberty and good food than with good food without it. 

Ringworin. — This is a parasitic disease common in young 
cattle in neglected districts, and it is contagious. Luckily, 
however, it is easily cured, if not very bad, by rubbing the 
patches where it occurs with oxide of zinc ointment. Two or 
three years ago I had a heifer — one of a lot I had bought — worse 
infected than any other I remember to have seen, though it 
had scarcely appeared at all when I bought her. Unsightly 
patches, rough and coarse, and as big as plates, broke out on 
various parts of her skin, chiefly in the folds of the neck. 

It was hopeless to cope with it by the oxide of zinc treat- 
ment, but Messrs. Day & Sons supplied me with a bottle of 
white liquid which effected a complete cure with two or three 
dressings. The liquid is called Zynolix. 

Milk Fever, or Drop of tlie Kidneys. — Deep milking 
cows, in good condition, are liable to this malady, particularly 
in hot weather, when they come to calve. Aged cows appear 
to be more liable to it than young ones. The symptoms are 
loss of appetite and restlessness, followed by dullness, prostra- 
tion, and insensibility to such pain as is usually caused by the 
pricking of a pin. Lastly, paralysis ensues, followed ere long 
by death. 

In the spring of 1S92 I had a cow down with this most 
serious malady, already a good deal advanced in it when I 
returned from a journey. I at once gave her one of Day's Red 
Drinks in gruel, sweetened with treacle. In three hours I gave 
half a pint of whisky, and again one of Day's drinks. The 
whisky, which was to sustain the strength artificially whilst the 
medicine attacked the malady, was given alternately with the 
drinks for twenty-four hours, and afterwards alone with the object 
named. The cow was in a state of coma, completely helpless, 
and her lacteal functions were wholly inert. The udder was 
greatly distended with milk, but scarcely any of it at all could 
be drawn. 

After thirty to forty hours' suspension of the lacteal functions, 
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however, our efiforts met with success — the milk came freely, 
and the cow was saved ! The remaining treatment consisted 
in rubbing mustard paste along the spine to establish a counter 
irritation, keeping the cow well clothed for warmth, turning her 
from side to side occasionally, and bolstering her up with straw. 
Presently her appetite returned, and she was fed with easily 
digestible food — bran mashes, and so on, and in a week or two 
was quite herself again. 

A veterinary practitioner saw her at the end of the first day, 
and pronounced the case a hopeless one. I too had but litde 
hope, but concluded I would persevere with the treatment. 

To prevent milk fevei;, a cow in good condition should be 
sparingly fed for a week or two prior to parturition on food which 
is not very stimulative, and her bowels should be opened and 
her blood cooled by two or three quarter-pound doses of Epsom 
salts. If mischief be suspected, her milk should be drawn 
before she calves ; and if it flows reluctantly, a red drink in 
treacle should be administered without delay. 

Garget, or Mammitis. — This malady, so often fatal in cows 
whose condition is high, comes from various causes. Cows in 
milk are liable to it from careless milking, blows, from exposure 
to a cold draught in hot weather, and so on. Grazing cattle 
are sometimes seized with it in the heat of summer, and with 
them its course, if not checked, is commonly rapid. 

In the case of a cow in milk, the contents of the udder must 
be removed if possible, and in any case a red drink should be 
administered first of all. The udder should be fomented with 
hot water several times a day, and rubbed with Purified Driffield 
Oils to breakdown the clots of coagulated milk. An udder 
remaining persistently hard should be rubbed twice a day with 
a mixture of equal parts of soap liniment, tincture of opium, 
and compound solution of iodine. If the teats are choked with 
clotted milk a syphon should be inserted, and a dose of four 
ounces of Epsom salts and one ounce of nitre may be given to 
diminish the secretion of milk. 

Milch cows commonly lose " quarters " if carelessly treated 
under an attack of garget, and sometimes their hves ; but they 
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may be saved, and the udder restored to normal action, by 
careful and persevering attention to directions. 

Mawbound. — This is aggravated indigestion, and the cow 
becomes listless, loses her appetite, and ceases to ruminate ; 
then the extremities become cold, the pulse feeble, and the 
breathing laborious, a grunt or groan following each expiration. 
Left alone, the cow will necessarily grow worse and die, but a 
red drink in gruel, with a pound of treacle, will, as a rule, set 
her right in a few hours' time ; and if it does not, the dose should 
be repeated and the cow kept fairly warm. 

Hoven. — Like mawbound, this is a distension of the rumen, 
but it is gas from dewy or frosted clover or grass, wet roots, 
raw grain — especially wheat — which causes this distension, 
whereas in mawbound it is caused by an accumulation of undi- 
gested food. Greedy feeding on these kinds of food induces 
abnormal fermentation, the gas evolved distends the rumen, the 
peristaltic action of the stomach ceases, digestion is checked, 
and the animal is in a state of distress. There is always a 
danger of rupture, and even of death, from pressure on the 
heart and lungs, if the case is neglected. 

Ten drops of spirit of ammonia, in water, is said to be a 
capital remedy. But in any case one of Day's Black Drinks in 
water will almost certainly give relief, and the sooner it is given 
the better for the cow. If this should fail, an opening into the 
rumen from the outside should be made with a trocar, and the 
gas be allowed to escape. This is a surgical operation, and 
should be performed by a man who understands it. 

Poul and Thorough.-pin. — These are usually caused by 
grit in the clefts of the hoof, inducing irritation. There are 
two kinds of foul — smelling and swelling foul, the latter fre- 
quently developing into a thorough-pin. The former may be 
cured by cleaning out the cleft thoroughly, and applying a paste 
made of unsalted lard and blue vitriol in powder. The latter 
needs a good deal of poulticing to reduce the swelling, and an 
application of foot-rot oils, which will also cure smelling foul. 

Swelling foal is accompanied with a good deal of pain and 
he.it in the affected part, particularly when a thorough-pin is 
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forming. Persistent poulticing with linseed meal, and repeated 
dressings of foot-rot liquid, will expedite the formation of the 
abnormal growth, which in a few days' time will come out 
with a little assistance as a spongy core, and the foot heals 
quickly afterwards. 

" Foot-and-Mouth."— This disease— contagious eczema- 
is only too well known and disastrous. Its technical name 
arises from the soreness which afflicts the mouth and the feet, 
along with discharge from the sores. From the mouth, indeed^ 
there is a discharge of frothy saliva. It is not generally or 
even commonly a fatal disease, save perhaps in some instances 
when the weather is hot ; but it causes serious loss of flesh and 
debility, and greatly interferes with the milk of dairy cows. 
The sequel of it in these cases is commonly deranged udders, 
shedded hoofs, and general emaciation. 

Cooling and aperient medicines and nourishing gruels are 
beneficent, and the mouth and feet should be washed several 
times a day with dilute " Condy's Fluid," or some other mild 
astringent and antiseptic lotion. Cattie afflicted with this 
disease find comfort in standing up to the fetlocks in a stream 
of water, but they should not be allowed to do this for fear of 
infecting other cattle downstream. In any case their feet 
should be washed repeatedly, and shelter from a hot sun 
should always be afforded. 

Pleurc— Pleuro-pneumonia is generally fatal, and is also a 
most contagious disease. Sometimes it sweeps with alarming 
rapidity over a district, and at other times its progress is slow 
and fitful. Sometimes it will remain inert for months in a cow's 
system, and it is not easy to disinfect premises in which it has 
appeared. Probably half of the animals attacked would die, 
even under skilful professional treatment, and the lungs of 
those which recover are and remain structurally imperfect if 
the disease has once taken deep root in them. 

A friend of mine, an extensive grazier in county Tipperary, 
affirms that he has cured scores and even hundreds of cases of 
pleuro. He will not undertake an advanced case. His method 
is effective only in the initial stages. He has failed to effect a 
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cure in no case that was taken in time. Pleuro was common . 
in County Tipperaiy when he went there to farm. His land- 
lord had given up farming in disgust because of its ravages. For 
a time at first his herd was free from it, but one day a heifer 
was visibly attacked. 

This animal was separated from the rest only after a vast 
deal of chasing and violent perspiration — enough in itself to 
seal her doom, as my friend supposed — and she was at last 
taken into a wood, tied to a tree, and left to her fate. Late in 
the evening my friend went along that way, just to take, as it 
were, a bird's-eye view of her, quite expecting to find her dead. 
His astonishment, therefore, was something quite out of the 
common to see her standing there apparently all right, all the 
grass in a circle of the rope's length round the tree being eaten 
up bare enough. The heifer was then removed to a loose-box, 
dosed with medicine, fed judiciously, and in a day or two was 
as if nothing had been the matter with her. 

This gave the clue to the cure, which, I have every reason to 
believe, has been applied in many cases since, for even my 
friend's neighbours used to bring their cows to him to be cured 
until the disease disappeared from the district. I am, I regret 
to say, unable to describe the cure in detail, but have conSdence 
in the bona-fide nature of my friend's assurances. 

Sore Teats are chiefly caused by milkers' long finger-nails. 
Naturally they do not improve a cow's temper, and sometimes 
she gives vent to her feelings by upsetting a pail of milk, and 
occasionally the milker with it. Then she gets thrashed, and 
her temper is permanently ruined. 

If cows' teats Vi^ere cleaned whenever they need it, before 
milking commenced, sore teats would seldomer occur; they 
would hardly ever occur if milkers' finger-nails were kept short 
and even, and hands were always clean. A little unsalted lard 
worked well into the sores in the process of milking, will 
usually effect a cure, and at the same time make the process 
less painful to the cow. 
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Breeds of Pigs. — Bacon from Skim-milk and Oatmeal. — Tiie Valae of 
Whey. — Pig Breeding and Pig Feeding. — Pigs kept clean. — Lulce- 
warm Food.— The best possible Breed of Pigs. — "What is worth 
doing at all is worth doing well." 

There are in this country several excellent breeds of pigs, 
upon which great attention has been bestowed during a long 
period. The neatest of these is the Berkshire breed, the 
largest the big white Yorkshire, and the least the small white 
Yorkshire. Besides these there is the Essex, the least compact 
of all ; the Tamworth, perhaps the most generally useful; and 
the Shropshire, Dorset, and Devon breeds, though the last 
two are not so widely known as the others. 

In every part of the British Islands, indeed, excellent pigs 
are found, and many districts besides those named may almost 
•claim to have separate breeds of their own. The medium-sized 
breeds are most in demand for general use, American bacon 
having reduced the demand for the larger and coarser EngHsh 
breeds. 

On dairy farms where cheese and butter are made, pigs are 
useful to consume whey and skim-milk. AVhey cannot be put 
to any other use so profitably as' to pig-feeding, but skim-milk 
is extremely useful for young stock — not cattle only, but horses 
too. 

At the same time, it must be admitted that bacon produced 
from skim-milk and oatmeal is about the best we can ever 
hope to get hold of. The pig, however, is the scavenger of the 
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farm, and eats up various things that would otherwise hardly 
be utilised at all. 

The value of whey is variously estimated for pig-feeding 
purposes. Some farmers consider it is worth as many poundt 
sterlmg as they have cows in the herd. At the cheese factories 
one halfpenny per gallon is usually charged for it, which 
amounts to pi'etty much the same thing. We may take it, 
therefore, that the whey is considered to be worth about ^50 
per annum where fifty cows are kept for cheese-making. No 
doubt it realises this in some cases, but not in all— not, 
perhaps, in the majority of cases. 

It is most of all useful where pig-breeding is a salient point 
on a dairy farm— that is, it is more useful for store pigs than 
for fattening ones. Fresh whey is better than sour whey for 
fattenmg purposes; for, if it goes sour, the sugar in it is 
changed, and so far is less valuable as a fattening agent. For 
this reason farmhouse whey is better than factory whey, as a 
rule, because it is fresher. 

Pig-feeding as a rule is not a very profitable business. Pig- 
breeding is generally very much better. They both vary, how- 
ever, and it sometimes occurs that breeding is not at all profit- 
able, while feeding pays pretty well. Seldom is it that both of 
them pay at the same time equally well. 

If farmers would study the agricultural returns each year 
as they are issued, they would be able to draw a pretty safe 
mference as to whether pig-breeding would pay or not in the 
following year. When young pigs at weaning-time are worth 
a guinea a-piece, they are considered to pay tolerably, but when 
they are over plentiful, and worth ten shillings instead, pay is 
out of the question. These remarks refer to the ordinary com- 
mercial pigs of the country, and not to the pedigree herds. 

Pigs are fond of wallowing in the mire, of course ; they are 
likewise fond of roaming at large, in obedience to their own 
sweet will. These are propensities inherited from their ances- 
tors, who were, like ours, in a feral condition some thousands of 
years ago, but they are not at all desirable in a domesticated 
state. 
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Pigs thrive best when they are kept clean, and washing 
them two or three times a week in lukewarm water, and 
scrubbing them with a brush, have been found to answer well 
and to give satisfaction even to the pigs. They prefer a clean 
place to lie upon, and will generally keep one corner of the 
stye clean, for a bed, when all the rest is dirty. 

They should always have boards to lie upon, in which event 
they will do very well without any straw at all, save in very 
cold weather. Pig-styes should be weather-proof, dry, fairly 
warm, and well ventilated. The paving flags should be laid 
m cement, for the sake of dryness and cleanness. 

Breeding-styes should have a stout round rail running round 
them, a foot from the wall and the same from the floor ; it is 
wanted to prevent the sow from crushing the young pigs, 
when she lies down, between her back and the wall. Whilst 
they are only a few weeks old, young pigs need some good dry 
straw to huddle together in ; later on they will do just as well 
without it, save in cold weather. -It is desirable that pigs 
should have warmth in cold weather; they will thrive all the 
faster for it. 

All kinds of pigs, whether store or fat, will thrive better on 
lukewarm food, especially in winter. The temperature of the 
food may be about 70° Fahr. with advantage — higher in winter 
and lower in summer. Experiments have demonstrated' that 
warm food pays, and, indeed, it is reasonable that it should. 
When an animal takes a mass of cold food into its stomach, 
the temperature of that food must be raised to the temperature 
of the body first of all ; and herein is a loss of carbon, for a 
portion of it is wasted in raising the temperature of cold food 
to the point at which it is most readily digested. 

The best possible breed of pigs is perhaps the Berkshire, but 
it does not follow that it will always pay the best in the 
hands of the rank and file of farmers. The Americans swear 
by the Poland China breed, and it is a good breed, no doubt, 
but it is not superior to our Tamworth or Shropshire, or to 
any of our medium-sized breeds, if, indeed, it is equal to any of 
them. 
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Whatever sort a man may take up for breeding purposes, 
it is sound policy to breed only from really good ones of that 
kind. If pig-breeding is to be made to pay at all, it can best 
be made to pay by using only animals that are well-bred them- 
selves and of good quality and constitution. Of pig-breedmg, 
as of almost everything, we may say : " A thing that is worth 
■doing at all is worth doing well." 

Mr. Sanders Spencer, of St. Ives, Huntingdon, has a large 
and very superior herd of the big Yorkshire breed, and has done 
more, perhaps, than any one else to improve it. His pigs are 
models of porcine symmetry and obesity, and are in considerable 
demand for export to various countries. Holywell Manor, in 
fact is famous as the home of the best class of large White 
Yorkshires extant, and has become the "Dishley" or " War- 
laby " of the breed. Pig-breeding is hardly so aristocratic a 
pursuit as Shorthorn or Shire Horse breeding, but it is emi- 
nently useful in its way, and really valuable in a country 
which annually raises from three to four millions of these 
domesticated quadrupeds. "With judgment, management, and 
the required dash of genius, there is money m high-class pedi- 
gree pig-breeding, but only the right men can make it. 
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THE MECHANICAL ENGINEER'S POCKET=BOOK. 

Comprising Tables, Formulae, Rules, and Data : A Handy Book of Reference 
for Daily Use in Engineering Practice. By D. Kinnear Clark, M. Inst. C.E., 
Fourth Edition. Small 8vo, 700 pp., bound in flexible Leather Cover, rounded 

corners 6/0 

Summary of Contents:— mathematical Tables.— Measurement of Sur- 
faces AND SOLIDS.—ENGLISH AND FOREIGN WEIGHTS AND MEASURES —MONEYS — 

Specific Gravity, weight, and volume.— Manufactured metals— Steel Pipes 
— BOLTS and nuts. —Sundry Articles in wrought and cast iron Copper 
Brass, Lead, tin, Zinc— Strength of Timber.— Strength of Cast iron — 
Strength of Wrought Iron.— strength of Steel.— Tensile Strength of 
Copper, Lead, &c.— Resistance of Stones and other building Materials — 
Riveted joints in Boiler plates.— Boiler Shells— Wire ropes and hemp 
ROPES.— Chains and chain Cables.— framing.— Hardness of Metals, Alloys and 
Stones.— Labour of animals.— mechanical Principles.— Gravity and Fall of 

BODIES.— accelerating AND RETARDING FORCES.— MILL GEARING, SHAFTING &C — 

Transmission of motive power.— Heat.— Combustion: Fuels.— Warming venti- 
lation, COOKING stoves.— steam.— steam ENGINES AND BOILERS— RAILWAYS — 

TRAMWAYS— Steam Ships.— Pumping Steam engines and pumps.— Coal Gas Gas 
ENGINES, &c.— Air in motion.— Compressed Air.— hot Air engines —Water 
Power.— Speed of Cutting Tools.-Colours.— Electrical engineering. 

" Mr. Clnrk manifests what is an innate perception of what is likely to be useful in a pocket- 
book, and he is really unrivalled in the art of condensation. It is very difficult to hit upon any 
mechanical engineenng subject concerning which this work supplies no information and the 
excellent index at the end adds to its utility. In one word, it is an exceedingly handy and efficient 
tool, possessed of which the engineer will be saved many a wearisome calculation, or yet more 
wearisome hunt through various text-books and treatises, and, as such, we can heartily recommend 
It to our readers." — The En^ncer. 

"It would be found difficult to compress more matter within a similar compass, or produce a 
book of 650 pages which should be more compact or convenient for pocket reference. . . . Will 
be appreciated by mechanical engineers of all classes."- /"rartioi/ J-ng-ineer. 
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MR. HUTTON'S PRACTICAL HANDBOOKS. 



THE W0RK5' MANAGER'S HANDBOOK. 

Comprising Modern Rules, Tables, and Data. For Engineeis, Millwrights, 
and Boiler Malcers ; Tool Makers, Machinists, and Metal Workers ; Iron and 
Brass Founders, &c. By W. S. Hutton, Civil and Mechanical Engineer, 
Author of "The Practical Engineer's Handbook." Sixth Edition, carefully 
Revised, with Additions. In One handsome Volume, medium 8vo, strongly 
bound. Unsi Published. 1 5/0 

^f^^ The Author having compiled Rules and Data for his otun use in a great 
variety of modern engineering work, and having found his notes extremely useful, 
decided to publish them — revised to date — believing that a practical work, suited to 
the DAILY REQUIREMENTS OF MODERN ENGINEERS, would be favowably recevvcd. 

" Of this edition -we may repeat the appreciative remarks we made upon the first and third. 
Since the appearance of the latter very considerable modifications liave been made, although the 
total number of pages remains almost the same. It is a very useful collection of rules, tables, and 
workshop and drawing' office data." — The Eng'ineer, May lo, 1895. 

" The author treats every subject from the point of view of one who has collected workshop 
notes for application in workshop practice, rather than from the theoretical or literary aspect. The 
volume contains a great deal of that kind of information which is gained only by practical experience, 
and is seldom written in books," — The Engineer, June 5, 1885. 

"The volume is an exceedingly useful one, brimful with engineer's notes, memoranda, and 
rules, and well worthy of being on every mechanical engineers bookshelf." — Mechanical IVorld. 

" The information is precisely that likely to be required in practice. . . . The work forms 
a desirable addition to the library not only of the works' manager, but of any one connected with 
general engineering," — Minin_^ Journal. 

"Brimful of usefuJ information, stated in a concise form, Mr. Hutton's books have met a 
pressing want among engineers. The book must prove extremely useful to every practical man 
poSGessmg a copy." — Fractical Eti^ineer. 



THE PRACTICAL ENQINEER'5 HANDBOOK. 

Comprising a Treatise on Modern Engines and Boilers, Marine, Locomotive, 
and Stationary. And containing a large collection of Rules^ and Practical 
Data relating to Recent Practice in Designing and Constructing all kinds of 
Engines, Boilers, and other Engineering work. The whole constituting a com- 
prehensive Key to the Board of Trade and other Examinations for Certificates 
of Competency in Modern Mechanical Engineering. By Walter S. Hutton, 
Civil and Mechanical Engineer, Author of "The Works' Manager's Handbook 
for Engineers," &c. With upwards of 370 Illustrations. Fifth Edition, 
Revised with Additions. Medium 8vo, nearly 500 pp., strongly bound. 

[Just Published. 1 8/0 

^/St" This Work is designed as a companion to the Atithor's "Works' 
Manager's Handbook." It possesses many new and original features, and con- 
tains, like its predecessor, a quantity of matter not originally intended for publication 
but collected by the Author for his own use in the construction of a great variety of 
Modern Engineering Work. 

The information is given in a condensed and concise form, and is illustrated by 
upwards of 370 Woodcuts ; and comprises a quantity of tabulated matter of great 
value to all engaged in designing, constructing, or estimating for Engines, Boilers, 
aw^/ other Engineering Work. 

"We have kept it at hand>for several weeks, referring to it as occasion arose, and we have not 
on a single occasion consulted its pages without finding the information of which we were in quest." 
— Athenau7Tt. . 

"A thoroughly good practical handbook, which no engineer can go through without learning 
something tliat will be of service to him." — Mari?ie Engineer. 

" An excellent book of reference for engineers, and a valuable text-book for students of 
engineering." — Scotsman. . . 

"This valuable manual embodies the results and experience of the leading authonties on 
mechanical engineering." — Bicilding News. 

" The author has collected together a surprising quantity of rules and practical data, and has 
shown much judgment in the selections he has made. . . . There is no doubt that this book Is 
one of tlie most useful of its kind pubhshed, and will be a very popular compendium."— £«^>«cr. 

" A mass of infonnation set down in simple language, and in such a form that it can be easily 
referred to at any time. The matter is uniformly good and well chosen, and is greatly elucidated 
by the illustrations. The book will find its way on to most engineers' shelves, where it will rank as 
one of the most useful books of reference."— Praciicai Engineer. 

" Full of useful information, and should be found on the office shelf of all practical engineers. 
— Eng-lish Mechanic. 
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MR. HUTTON'8 PRACTICAL HkHD^OOK^-continued. 



STEAM BOILER CONSTRUCTION. 

A Practical Handbook for Engineers, Boiler-Makers, and Steam Users. 
Containing a large Collection of Rules and Data relating to Recent Practice 
in the Design, Construction, and Working of ail Kinds of Stationary, Loco- 
motive, and Marine Steam-Eoilers. By Walter S. Hutton, Civil and 
Mechanical Engineer, Author of " The Works' Manager's Handbook," "_The 
Practical Engineer's Handbook," &c. With upwards of 500 Illustrations. 
Third Edition, Revised and much Enlarged, medium 8vo, cloth . . 18/0 
This Work is issued in continuation of the Series of Handbooks written 
by. the A uthor, viz. : — "The Works' Manager's Handbook " and " The Practical 
Engineer's Handbook," which are so highly appreciated by engineers for the 
practical nature of their information ; and is consequently written in the same style 
as those works. 

The Author believes that the concentration, in a convenient form for easy 
reference, 0/ such a large amount of thoroughly practical information on Steam- 
Boilers, will be of considerable service to those for whom it is intended, and he trusts 
the book may be deemed worthy of as favourable a reception as has been accorded to 
its predecessors. 

" One of the best, if not tlie best, books on boilers that has ever been pubUshed. The infor- 
mation is of the rig-ht kind, in a simple and accessible form. So far as generation is concerned, this 
is, undonbtedly, the standard book on steam practice."— iV^c^^-i'ciz/ Rcvieiu. 

" Every detail, both in boiler design and management, is clearly laid liefore the reader. The 
volume shows that boiler construction has been reduced to the condition of one of the most exact 
sciences ; and such a book is of the utmost value to they7Ji de si'ecle Engineer and Works Manager. 
— Marine Em^ineer. . 

" There has long been room for a modern handbook on steam boilers ; there is not that room 
now, because Mr. Hutton has filled it. It is a thoroughly practical book for those who are occupied 
in the construction, design, selection, or use of haW&t?,:'— Engineer. 

" The book is of so important and comprehensive a character that it must find its way into the 
libraries of every one interested in boiler using or boiler manufacture if they wish to be thoroughly 
informed. We strongly recommend the book for the intrinsic value of its Q.o\\lQ.x\.f~.."— Machinery 
Market. 



PRACTICAL MECHANICS' WORKSHOP COMPANION. 

Comprising a great variety of the most useful Rules and Formulse in Mechanical 
Science, with numerous Tables of Practical Data and Calcalated Results for 
Facihtating Mechanical Operations. By William Temfleton, Author of 
" The Engineer's Practical Assistant," &c., &c. Eighteenth Edition, Revised, 
Modernised, and considerably Enlarged by Walter S. Hutton, C.E., Author 
of "The Works' Manager's Handbook," "The Practical Engineer's Hand- 
book," &c. Fcap. 8vo, nearly 500 pp., with 8 Plates and upwards of 250 Illus- 
trative Diagrams, strongly bound for workshop or pocket wear and tear . 6/0 
" In its modernitied form Hutton's ' Templeton " should have a wide sale, for it contains much 
valuable information which the mechanic will often find of use, and not a few tables and notes which 
he might look for in vain in other works. This modernised edition will be appreciated by all who 
have learned to value the original editions of ' Templeton."'— Mechanic. 

" It has met with great success in the engineering workshop, as we can testify ; and there are 
a great many men who, in a great measure, owe their rise in life to this little book."— ^jd/tfiwf 

^^^'^'IWs familiar text -book— welt known to all mechanics and engineers— is of essentia! service 
to the every-day requirements of engineers, millwrights, and the various trades connected with 
engineering and building. The new modernised edition is worth its weight m gold."— Z?7«/rfi?(£- 
Neiiis. (Second Notice.) . . , - ^ , j . r 4.1. 

"This well-known and largely-used book contains mformatton, brought up to date, ot the 
sort so useful to the foreman and draughtsman. So much fresh information has been introduced as 
to constitute it practically a new book. It will be largely used in the ofiice and workshop. — 
MecJtanical JVorld. . . ^ , , , , , , ■ c 

"The publishers -wisely entrusted the task of revision of this popular, valuable, and usefu 
book to Mr. Hutton, than whom a more competent man they could not have found."— 



ENGINEER'S AND MILLWRIGHT'S ASSISTANT. 

A Collection of Useful Tables, Rules, and Data. By William Temfleton. 

Eighth Edition, with Additions. i8mo, cloth ... - 2/6 

" Occupies a foremost place among books of this kind. A more suitable present to an 
apprentice to any of the meclianical trades could not possibly be madG."— Building- Ne7vs. 

A deservedly popular work. It should be in the 'drawer' of every mechanic. -—Ensltsh 
Mechanic, 
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THE MECHANICAL ENQINEER'5 REFERENCE BOOK. 

For Machine and Boiler Construction. In Two Parts. Part I. General 
Engineering Data. Part II. Boiler Construction. With 51 Plates and 
numerous Illustrations. By Nelson Foley, M.I.N. A. Second Edition, 
Revised throughout and much Enlarged. Folio, half-bound, net . £3 3si 

PART I.— MEASURES.— Circumferences and areas, &c., Squares, cubes, 
Fourth powers.— Square and Cube Roots.— Surface of tubes.— reciprocals.— 
logarithms. — Mensuration. — specific Gravities and Weights.— work and 
power. — HEAT. — Combustion. — Expansion and Contraction. — Expansion of 
Gases.—Steam.— .Static Forces.— Gravitation and Attraction.— motion and 
Computation of resulting forces.— Accumulated work.— Centre and Radius 
OF Gyration.— MOMENT of Inertia.— Centre of Oscillation.— Electricity.— 
Strength of Materials.— elasticity.— Test Sheets of Metals.— friction.— 
Transmission of power.— flow of liquids.— Flow of Gases.— Air Pumps, Surface 
Condensers, &c.— Speed of Steamships.— Propellers.— Cutting Tools.— Flanges, 
—Copper Sheets and tubes.— screws, nuts, bolt heads, &c.— Various recipes 
and miscellaneous Matter.— With DIAGRAMS for Valve-Gear, Belting and 
ROPES, Discharge and Suction Pipes, Screw propellers, and copper Pipes. 

PART 11.— Treating of power of boilers.— Useful Ratios.— notes on" 
Construction. — cylindrical boiler Shells. — Circular Furnaces. — Flat 
Plates.— Stays. — Girders.— Screws. — Hydraulic Tests. — Riveting. — boiler 
Setting, Chimneys, and Mountings.— Fuels, &c.— Examples of boilers and Speeds 
of Steamships.— nominal and Normal horse power.— With DIAGRAMS for all 
Boiler Calculations and Drawings of many Varieties of boilers. 

" Mr, Foley is well fitted to compile such a work. . . . The diagrams are a great feature 
of the work. . . . Regarding the whole work, it may be very fairly stated that Mr. Foley has 
produced a volume which will undoubtedly fulfil the desire of the author and become indispensable 
to all mechanical engineers," — Afat-tJie En^neer, 

" We have carefully examined this work, and pronounce it a most excellent reference book 
or the use of marine enguieers." — Jourtial 0/ A^n^rican Society of Naval Engineers. 

COAL AND SPEED TABLES. 

A Pocket Book for Engineers and Steam Users, Nelson Foley, Author 
of " The Mechanical Engineer's Reference Book." Pocket-size, cloth . 3/6 

text=book: on the steam engine. 

With a Supplement on Gas Engines, and Part II. on Heat Engines. By 
T. M. Goodeve,, M.A., Barrister-at-Law, Professor of Mechanics at the Royal 
College of Science, London ; Author of " The Principles of Mechanics," " The 
Elements of Mechanism," &c. Fourteenth Edition. Crown 8vo, cloth . 6/0 
" Professor Goodeve has given us a treatise on the steam engine which will bear compaiisDn 
with anything written by Huxley or Maxwell, and we can award it no higher praise." — Engineer, 

ON aAS ENGINES. 

With Appendix describing a Recent Engine with Tube Igniter. By T. M. 

Goodeve, M.A. Crown 8vo, cloth 2/6 

" IJke all Mr. Goodeve's writings, the present is no exception in point of general excellence. 
It is a valuable little volume." — Mechanical IVorld. 

THE QAS-ENQINE HANDBOOK. 

A Manual of Useful Information for the Designer and the Engineer. By E. W. 
Roberts, M.E. With Forty Fu'l-page Engraving.s. Small Fcap 8vo, leather. 

[ Just Published. Net 8/6 

A TREATISE ON 5TEAM B0ILER5. 

Their Strength, Construction, and Economical Working. By R. Wilson, C.E. 

Fifth Edition, ismo, cloth 6/0 

"The best treatise that has ever been published on steam boilers." — Eji^ineer. 
"The author shows himself perfect master of his subject, and we heartily recommend all 
employing steam power to possess themselves of the work." — Ryland's Iron Trade Ciraelar. 

THE mechanical ENGINEER'S COMPANION 

of Areas, Circumferences, Decimal Equivalents, in inches and feet, millimetres, 
squares, cubes, roots, &c. ; Weights, Mea.sures, and other Data. Also Prac- 
tical Rules for Modern Engine Proportions. By R. Edwards. M.Inst.C.E. 
Fcap. 8vo, cloth. [J-ust Published. 3/6 

"A very useful little volume. It contains many tables, classified data and memoranda, 
generally useful to engineers." — Engineer. 

"What it professes to be, ' a handy office companion,' giving in a succinct form, a variety of 
information likely to be required by engineers in their everyday office work." — Nature, 
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A HANDBOOK ON THE 5TEAM ENGINE. 

With especial Reference to Small and Medium-sized Engines. For the Use of 
Engine Makers, Mechanical Draughtsmen, Engineering Students, and users 
of Steam Power. By Herman Haeder, C.E. Translated from the German 
with considerable additions and alterations, by H. H. P. PowLES, A.M.I.C.E., 
M.I.M.E. Second Edition, Kevised. With nearly i,ioo Illustrations. 
Crown 8vo, cloth . . . . . . . , _ ^ .9/0 

" A perfect encyclopedia of the steam engine and its details, and one wliicli must take a per- 
manent place in Eiigiisil drawing-offices and worltsliops."— ^ Fore7nan PatUi-n-ina bcr 

"Tlus IS an excellent boolv, and slionld be in the hands of all wlio are interested in tlie con- 
struction and design of medium-sized stationary engines. . . . A careful study of its contents and 

the arrangement of tlie sections leads to the conclusion that tliere is probably no odier book like it 
In this country. The volume aims at sliowing the results of practical experience, and it certainly 
may claim a complete achievement of this idea."— iVa^«ri. 

"There can be no question as to its value. We cordially commend it to all concerned in the 
design and construction of the steam engine."— ^l/ec/ianzVa/ World. 

BOILER AND FACTORY CHIMNEYS. 

Their Draught-Power and Stability. With a chapter on L ightning Conductors. 
By Robert Wilson, A.I.C.E., Author of "A Treatise on Steam Boilers," &c. 

Crown 8vo, cloth 3/6 

" A valuable contribution to the literature of scientific building."— rAe Builder. 

BOILER MAKER'S READY RECKONER & ASSISTANT. 

With Examples of Practical Geometry and Templating, for the Use of Platers, 
Smiths, and Riveters. By John Courtney, Edited by D. K. Clark, 
M.I.C.E. Third Edition, 480 pp., with 140 Illustrations. Fcap. 8vo . 7/0 
" No workman or apprentice should be without this book."— /j-ajr 7rad£ Circular. 

REFRIQERATINQ & ICE-MAKINQ MACHINERY. 

A Descriptive Treatise for the Use of Persons Employing Refrigerating 
and Ice-Making Installations, and others. By A. J. Wali.is-Tayler 
A.-M. Inst. C.E. Second Edition, Revised and Enlarged. With Illustrations'. 
Crown 8vo, cloth. \Just Published. 7/6 

"Practical, explicit, and profusely illustrated."— G/aj^ow Herald. 
. " We reconiineiid the book, whicli gives the cost of various systems and illustrations showing 
details of parts of machinery and general arrangements of complete installations."— i>'«i/(/ej- 

" May be reconmieiided as a useful description of the machinery, the processes, and of the 
facts, figures, and tabulated physics of refrigerating. It is one of the best compilarions on the 
subject. — Engineer. 

TEA MACHINERY AND TEA FACTORIES. 

A Descriptive Treatise on the Mechanical Appliances required in the Cultiva- 
tion of the Tea Plant and the Preparation of Tea for the Market. By A. J. 
Wallis-Tayler, A.-M. Inst. C.E. Medium 8vo, 468 pp. With 2x3 
Illustrations. [Just Piiltlishcd. Net 25/0 

SU.M.MARY of contents :— MECHANICAL CULTIV.ATION OR TILLAGE OF THE 

Soil.— PLUCKING or Gathering the Leaf.— Tea Factories.-The dressing, 

MANUFACTURE OR PREPARATION OF TEA BY MECHANICAL MEANS. - ARTIFICIAL 

Withering ok the Leaf.— machines for Rolling or Curling thf leaf — Fer- 
.MENTiNG PROCESS.— Machines for thk automatic Drying or Firing of the 
Leaf.— Machines for Non-Auto.matic Drying or Firing of the leaf— drying 
OR Firing Machines.— breaking or Cutting, and Sorting Machines.— packing 
THE Tea.— means of Transport ontea plantations.— miscellaneous machinery 
AND Apparatus.- Final Treatjient of the tea.— tables and Memoranda. 

" The subject of tea machinery is now one of the first interest to a large class of people, to 
whom we strongly coinnieiid the \o\ume."— Chamber 0/ Coimnercejournal. 

" When tea planting was fir--t introduced into the British possessions little, if any, macliinery 
was employed, but now its use is almost uiiivtrsal. This volume contains a very lull account of the 
niachnicry necessary for the proper oulfif of a factory, and also a description of the processes best 
carried out by this mTx.\\\\\'ix)j."— Journal Society of Arts. 

ENGINEERING ESTIMATES, COSTS, AND ACCOUNTS. 

A Guide to Commercial Engineering. With numerous examples of Estimates 
and Costs of Millwright Work, Miscellaneous Productions, Steam Engines and 
Steam Boilers ; and a Section on the Preparation of Costs Accounts. By 
A General Manager. Second Edition. Svo, cloth. [Jnst Published. 12/0 

" This is an excellent and very useful book, covering- subject-matter in constant requisition in 
every factory and workshop. . . . The book is invaluable, not only to the young engineer, but 
also to the estimate department of every works." — Builder. 

" We accord the work unqualified praise. The information is given in a plain, straightforward 
maimer, and bears throughout evidence of the intimate practical acquaintance of the author with 
every phase of commercial engineering."— .^/cfAawica/ IVorld. 
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AERIAL OR WIRE-ROPE TRAMWAYS. 

Their Construction and Management. By A. J. Wallis-Tayler, A.M. Inst. C.E. 
With Si Illustrations. Crown 8vo, cloth. [/7isi Published. 7/6 

" This is in its way an excellent volume. Without going into the ininutia: of the subject, it 
yet lays before its readers a very good exposition of the various systems of rope transmission in use, 
and gives as well not a Hltle valuable information about their working, repair, and management. 
We can safely recommend it as a useful general treatise on the subject."— rA« Engineer. 

" Mr Tayler has treated the subject as concisely as tliorougliness would pennit. 1 he book 
will rank with the best on this useful topic, and we recommend it to those whose busniess is the 
transporting of minerals and goods."— Afinnio- Journal, 

MOTOR CARS OR P0WER°CARRIAGE5 FOR COMMON 

ROADS. 

By A. J. Wallis-Tayler, Assoc. Memb. Inst. C.E., Author of "Modern 
Cycles," &c. 212 pp., with 76 Illustrations. Crown 8vo, cloth . . 4/6 
"Mr. Wallis-Tayler's book is a welcome addition to the literature of the subject, as it is the 
production of an Engineer, and has not been written with a view to assist in the promotion of 
companies. . . . The book is clearly expressed throughout, and is just tlie sort of work that 
an engineer, thinking of turning his attention to motor-carriage work, would do well to read as a 
preliminary to starting o-^^TVi'txowz."— Engineering. 

PLATiNQ AND BOILER MAKING. 

A Practical Handbook for Workshop Operations. By Joseph G. Horner, 
A.M.I.M.E. 3S0 pp. with 338 Illustrations. Crown 8vo, cloth . . 7/6 
"The latest production from the pen of this writer is characterised by that evidence of close 
acquaintance with workshop methods which will render the book exceedingly acceptable to the 
pracfical hand. We have no hesitation in commending the work as a serviceable and practica^ 
handbook on a subject whicli has not hitherto received much attention from those qualified to deal 
with it in a satisfactory manner." — Mechanical World. 

PATTERN MAKING. 

A Practical Treatise, embracing the Main Types of Engineering Construction, 
and including Gearing, botli Hand and IMachine-made, Engine Worlt, Sheaves 
and Pulleys, Pipes and Columns, Screws, Machine Parts, Pumps and Cocks, 
the Moulding of Patterns in Loam and Greensand, &c., together wuh the 
methods of estimating the weight of Castings ; with an Appendix of Tables for 
Workshop Reference. By Joseph G. Hokner, A.M.I.M.E. Second Edition, 
Enlarged. With 450 Illustrations. Crown 8vo, cloth .... 7/6 
" A well-written technical guide, evidently written by a man wlio understands and has prac- 
tised what he has written about. ... We cordially recommend it to engineering students, young 
journeymen, and otliers desirous of being initiated into the mysteries of pattern-making. —Bmlder. 

" An excellent vacie 7/tecutn for the apprentice who desires to becon e master of his trade. 
— E^ighsh Mechanic. 

MECHANICAL ENQINEERINQ TERMS 

(Lockwood's Dictionary of). Embracing those current in the Drawing Office, 
Pattern Shop, Foundry, Fitting, Turning, Smiths', and Boiler Shops, &c., &c. 
Comprising upwards of 6,000 Definitions. Edited by Joseph G. Horner, 
A.M.I.M.E. SecondEdition, Revised, with Additions. Crown 8vo, cloth 7/6 
" Just the sort of handy dictionary required by tlie various trades engaged in meclianical en- 
gineering. The practical engineering pupil will find the book of great value in his studies, and every 
foreman engineer and nieclianic should have a copy."— B^iildinfr Ncivs. 

TOOTHED GEARING. 

A Practical Handbook for Offices and Workshops. By Joseph Horner, 
A.M.I.M.E. With 184 Illustrations. Crown 8vo, cloth . . . 6/0 
" We nnist give the book our unqualified praise for its thoroughness of treatment, and we can 

heartily recommend it to aU interested as the most practical book on the subject yet written. — 

Mechanical World. 

FIRE PROTECTION. 

A Complete Manual of the Organisation, Machinery, Discipline and General 
Working of the Fire Brigade of London. By Captain Evre M. Shaw, C.B., 
Chief Officer, Metropolitan Fire Brigade. New and Revised Edition, Demy 
Svo, cloth Net SIO 

FIRES, FIRE-ENGINES, AND FIRE BRIGADES. 

With a History of Fire-Engines, their Construction, Use, and Manage- 
ment ; Foreign Fire Systems ; Hints on Fire-Brigades, &c. By Charles 

F. T. Young, C.E. Svo, cloth £1 48. 

" To such of our readers as are interested in the subject of fires and fire apparatus we can 
linst heartily commend this hook."— Etijrineei'tn^. 
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STONE-WORKINQ MACHINERY. 

A Manual dealing with the Rapid and Economical Conversion of Stone. With 
Hints on the Arrangement and Management of Stone Works. By M. Powis 
Bale, M.I.M.E. Second Edition, enlarged. With Illustrations. Crown 8vo, 
cloth. [Just Published. QjQ 

" The book should be in the hands of every mason or student of stonework."— Cf//«r> 
Gttarciiafi. 

" A capital handbook for all who manipulate stone for building or ornamental purposes."— 
Machinery Markel. 

PUMPS AND PUMPING. 

A Handbook for Pump Users. Being Notes on Selection, Construction, and 
Management. By M. Powis Bale, M.I.M.E. Fourth Edition. Crown 
8vo, cloth. t Just Published. 3/6 

" The matter is set forth as concisely as possible. In fact, condensation rather than diffuse- 
ness has been the autlior's aim throughout ; yet he does not seem to have omitted anything likely to 
be of use." — Jounial of Gas Lighting. 

" Thoroughly practical and simply and clearly written."— G/aj^tJW Herald, 

MILLING MACHINES AND PROCESSES. 

A Practical Treatise on Shaping Metals by Rotary Cutters. Including 
Information on Making and Grinding the Cutters. By Paul N. Hasluck, 
Author of " Lathe- Work." 352 pp. With upwards of 300 Engravings. Large 
crown 8vo, cloth ........... 12/6 

" A new departure in engineering literature. . . . We can recommend this work to all in- 
terested in milling machines ; it is what it professes to be— a practical treatise." — E?igi7ieer. 

" A capital and reliable book which will no doubt be of considerable service both to those 
who are already acquainted with the process as well as to those who contemplate its adoption "— 
fndusirtes. 

lathe=work:. 

A Practical Treatise on the Tools, Appliances, and Processes employed in 
the Art of Turning. By Paul N. Hasluck. Sixth Edition. Crown Svo, 
cloth 5/0 

" Written by a man who knows not only how work ought to be done, but who also knows how 
to do it, and how to convey his knowledge to others. To all turners this book would be valuable."— 
Engin ee rii ig. 

" We can safely recommend the work to young engineers. To the amateur it will simply be 
nvaluable. To the student it will convey a great deal of useful information."— ^jig-iVwer. 

SCREW=THREADS. 

And Methods of Producing Them. With numerous Tables and complete 
Directions for using Screw-Cutting Lathes. By Paul N. Hasluck, Author 
of " Lathe- Work," S:c. With Seventy-four Illustrations. Fifth Edition. 

Waistcoat-pocket size 1/6 

" Full of useful information, hints and practical criticism. Taps, dies, and screwing tools 
generally are illustrated and their actions descnbed." — Mechanical World. 

" It is a complete compendium of ail the details of the screw-cutting lathe ; in fact a m-uliti-m- 
in-parvo on all the subjects it treats upon."— Carpenter and Builder. 

TABLES AND MEMORANDA FOR ENGINEERS, 

MECHANICS, ARCHITECTS, BUILDERS, &c. 

Selected and Arranged by Francis Smith. Sixth Edition, Revised, including 
Electrical Tables, Formul/e, and Memoranda. Waistcoat-pocket size, 
limp leather, {Just Published. 1/6 

"It would, perhaps, be as difficult to make a small pocket-book selection of notes and formula 
to suit ALL engineers as it would be to make a universal medicine ; but Mr. Smith's waistcoat- 
pocket collection may be looked upon as a successful attempt."— -fi'w^j/fiin , J. 

" The best example we have ever seen of 270 pages of useful matter packed mto the dimen- 
sions of a card-case."— 5KiVrfx«^iVc7i/5. " A veritable pocket treasury of knowledge."— /row, 

POCKET GLOSSARY OF TECHNICAL TERMS. 

English-French, French-English; with Tables suitable for the Architectural, 
Engineering, Manufacturing, and Nautical Professions. By John James 
Fletcher, Engineer and Surveyor. Third Edition, 200 pp. Waistcoat- 
pocket size, limp leather. [Just Published. 1/6 
" It is a very great advantage for readers and correspondents in France and England to have 
so large a number of the words relating to engineering and manufacturers collected m a hUipuUan 
volume. The little book will be useful both to students and tra.ve\\eis."— A rchiteci. 

" The glossary of tenns is very complete, and many of the Tables are new and weU arranged. 
We cordially commend the hook."— Mechanical JVorld. 
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THE ENQINEER'S YEAR BOOK FOR 1901. 

Comprising Formalae, Rules, Tables, Data and Memoranda in Civil, Mechanical, 
' ^"'^ '^"1"= Engineering. By H. R. Kemi'e, A.M. Inst. C.E., 

M.I.K.E., Technical Officer of the Engineer-in-Chief 's Office, General Post 
Office, London, Author of "A Handbook of Electrical Testing," "The 
Electrical Engmeer'sPocket-Book,"&c. Withabout i,ooollliistrations, specially 
Engraved for the work. Crown 8vo, 800 pp., leather. [Just Published. 8/0 
" Represents an enormous quantity of work, and fonns a desirable book of reference "—The 

" The volume is distinctly in advance of most similar publications in this country."— 
iinfft7ieenng. ' 

. " '■''li^ valuable and well-designed book of reference meets the demands of all descriptions of 
engmeers. — Saturday Review. 

Buimng'^N^^'^^ up-to-date mfonnation in every branch of engineering and construction."— 

" The needs of the engineering profession could hardly be supplied in a more admirable, 
conjplete and convenient form. To say that it more tlian sustains all comparisons is praise of the 
highest sort, and that inayjustly be said Mining yontiial. 

„„ii .J'/™""? "="'''>|"'y room for the newcomer, which supplies explanations and directions, as 
mnutls deserves to become one of the most successful of the technical 

"Brings together with great skill all the technical information which an engineer has to use 
day by day. It is in every way admirably equipped, and is sure to prove successful."— Scoto^nn 

peopi;f??l!i'oC^f;-S?ris1nTend''e5"?!G=^^^^^^^ ""^"^ "°' °" '"^ ''"^ 

THE PORTABLE ENGINE. 

A Practical Manual on its Construction and Management. For the use 
of Owners and Users of Steam Engines generally. By William Dyson 

Wansbrough. Crown 8vo, cloth 3/g 

" This is a work of value to those who use steam machinery. . . . Should be read bv every 
one Who has a steam engine, on a fann or elsewhere, "-jl/arA Lake Exfress. 

K, = Z commend this work to buyers and owners of steam-engines, and to those who 

have to do with their construction or use."- r.OTfer rrarfs-t 

shni,H''lf,"f?r,,^iF»H K"'i'f"°7;r*'' °^ Steam-engine as Mr. Wansbrough furnishes to the reader 
should be acquired by all intelligent owners and others who use the steam-engine. "-ixiVrfm^ News. 

" An excellent text-book of this useful fonn of engine. The ■ Hints to Purchasers ' contaui a 
good deal of common-sense and practical ™sdom."-.E«W« JHec/ianic. '^"'^"''^'"^ '""'^^ ' 

IRON AND STEEL. 

A Work for the Forge, Foundry, Factory, and Office. Containing ready, 
useful, and trustworthy Information for Ironmasters and their Stock-takers : 
Managers of Bar, Rail, Plate, and Sheet Rolling Mills; Iron and Metal 
Founders ; Iron Ship and Bridge Builders ; Mechanical, Mining, and Con- 
sulting Engineers ; Architects, Contractors, Builders, &c. By Charles Hoare, 
Author of The Shde Rule," &c. Ninth Edition. 32mo, leather . 6/0 

" For comprehensiveness the book has not its equal."— /rffw. 

" One of the best of the pocket books."— .£)ii.;<-,rA Mechanic. 

CONDENSED MECHANICS. 

A Selection of Formula:, Rules, Tables, and Data for the Use of Engineerins 
btudents. Science Classes, &c. In accordance with the Requirements of the 
Science and Art Department. By W. G. Crawford Hughes, A.M.I.C E 
Crown 8vo, cloth \ 2/g 

■■h.i, J.'„Til"' "'°s= confronted with practical problems m 

"It is weU arranged, and meets the wants of those for whom it is intended. — Railway News. 

THE SAFE USE OF STEAM. 

Containing Rules for Unprofessional Steam Users. By an Engineer. Seventh 
Edition. Sewed ...... a 



MECHANICAL ENGINEERING, &-c. 



9 



THE LOCOMOTIVE ENGINE. 

The Autobiography of an Old Locomotive Engine. By Robert Weather- 
burn, M.I.M.E. With Illustrations and Portraits of George and Robert 
Stephenson. Crown 8vo, cloth. ijust Published. Net 2/6 

Summary of Contents; — Prologue.— cylinders.— motions.— connecting 
Rons.— FRAMES.— Wheels.— PUMPS, Clacks, itc.-lNjECTORS.— Boilers.— Smoke box. 
—Chimney.— WEA'i'HER Board and awning.— Internal Dissensions.— Engine 
Drivers, &c. 

*' It would be difficult to imagine anything more ingeniously planned, more cleverly worked 
out, and more charmingly written. Readers cannot fail to find the volume most enjoyable."— 
Glasgow Hei-ald. 

THE LOCOMOTIVE ENGINE AND ITS DEVELOPMENT. 

A Popular Treatise on the Gradual Improvements made in Railway Engines 
between 1803 and i8g6. By Clement E. Stretton, C.E. Fifth Edition, 
Enlarged. With 120 Illustrations. Crown 8vo, cloth. {]ust Published. 3/6 

" Students of railway history and all who are interested in the evolution of the modem loco- 
motive will find much to attract and entertain in this volume." — The Times. 

LOCOMOTIVE ENGINE DRIVING. 

A Practical Manual for Engineers in Charge of Locomotive Engines. By 
Michael Reynolds, Member of the Society of Engineers, formerly Loco- 
motive Inspector, L. B. & S. C. R. Ninth Edition. Including a Key to 
the Locomotive' Engine. Crown 8vo, cloth 4/6 

"Mr. Reynolds has supplied a want, and has supplied it well. We can confidently recom- 
mend the book not only to the practical driver, but to everyone who takes an interest in the 
performance oflocomotive engines." — The Engineer. 

"Mr, Reynolds lias opened a new chapter in the literature of the day. His treatise is 
admirable." — A the?iceu7n, 

THE MODEL LOCOMOTIVE ENGINEER, 

Fireman, and Engine-Boy. Comprising a Historical Notice of the Pioneer 
Locomotive Engines and their Inventors. By Michael Reynolds. Second 
Edition, with Revised Appendix. Crown 8vo, cloth. [Jtist Published. 4/6 
" From the technical knowledge of the author, it will appeal to the railway man of to-day 
more forcibly than anytliing written by Dr. Smiles, . . , The volume contains information of a 
technical kind, and facts that every driver should be familiar with," — English Mechanic. 

" We should be glad to see this book in the possession of everyone in the kingdom who has 
ever laid, or is to lay, hands on a locomotive engine." — Iro?t. 

CONTINUOUS RAILWAY BRAKES. 

A Practical Treatise on the several Systems in Use in the United Kingdom : 
their Construction and Performance. With copious Illustrations and numerous 
Tables. By Michael Reynolds. 8vo, cloth 9/0 

" A popular explanation of the difi"erent brakes. It will be of great assistance in fonning 
public opinion, and will be studied with benefit by those who take an interest in the brake."— Eftgiish 
Mechajiic. 

STATIONARY ENGINE DRIVING. 

A Practical Manual for Engineers in Charge of Stationary Engines. By 
Michael Reynolds. Sixth Edition. Crown 8vo, cloth . . . 4/6 
"The author is tlioroughly acquainted with his subjects, and his advice on the various points 
treated is clear and practical. ... He has produced a manual which is an exceedingly useful 
one for the class for whom it is specially intended." — E}tgi7teering. 

" Our autiior leaves uo stone unturned. He is determined that his readers shall not only 
know something about tlie stationary engine, but all about it." — E?igineer, 

ENGINE-DRIVING LIFE. 

Stirring Adventure and Incidents in the Lives of Locomotive Engine- 
Drivers. By Michael Reynolds. Third Edition. Crown 8vo, cloth . 1/6 

" Perfectly fascinating, Wilkie Collins's most thrilling conceptions are thrown into the 
shade by true incidents, endless in their variety, related in every page."— ^Vor/'A British Mail. 

THE ENGINEMAN'S POCKET COMPANION, 

And Practical Educator for Engineinen, Boiler Attendants, and Mechanics. 
By Michael Reynolds. With 45 Illustrations and numerous Diagrams. 
Fourth Edition, Revised. Royal i8mo, strongly bound for pocket wear 3/6 
" This admirable work is well suited to accomplish its object, being the honest, workinaiisiiip 
of a competent engineer," — Glusgoiu Herald. 
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LIGHT RAILWAYS FOR THE UNITED KINGDOM, 
INDIA, AND THE COLONIES. 

A Practical Handbook setting forth the Principles on which Light Railways 
should be Constructed, Worked, and Financed ; and detailing the Cost of 
Construction, Equipment, Revenue and Working Expenses of Local Railways 
already established m the above-mentioned countries, and in P)elgium, France, 
Switzerland, &c. By J. C. Mackay, F.G.S., A.M. Inst. C.E. Illustrated 
with Plates and Diagrams. Medium 8vo, cloth. [Just Published. 1 5/0 
"Mr. Mackay's volume is clearly and concisely written, admirably arranged, and freely 

Illustrated. The book is exactly what has been long wanted. We reconnnend it to all interested 

m the subject. It is sure to have a wide 5s.\e."—RaU7uay jVeivs. 

"Those who desire to have within reach general information concerning almost all the light 

railway systems in the world will do well to buy Mr. Mackay's hook."— Bni^ncer. 

" This work appears very opportunely, wiien the extension of the system on a large scale to 

England is at last being mooted. In its pages we find all the information that the heart of man can 

desire on the subject. . . . every detail in its story, founded on the experience of other countries 

and applied to the possibilities of England, is put before us." — Spectator. 

PRACTICAL TUNNELLING. 

Explaining in detail Setting-out the Works, Shaft-sinking, and Heading-driving, 
Ranging the Lines and Levelling underground, Sub-Excavating, Timbering 
and the Construction of the Brickwork of Tunnels, with the amount of Labour 
required for, and the Cost of, the various portions of the work. By Frederick 
W. SiMMS, M.Inst. C.E. Fourth Edition, Revised and Further Extended, 
including the most recent (1895) Examples of Sub-aqueous and other Tunnels, 
by D. KiNNEAR Clark, M. Inst. C.E. Imperial 8vo, with 34 Folding Plates 
and other Illustrations. Cloth. IJust Published. £2 2s. 

" The present (1896) edition has been brought right up to date, and is thus rendered a work to 
which civil engineers generally should have ready access, and to which engineers who have con- 
struction work can hardly afford to be without, but which to the younger members of the profession 
is invaluable, as from its pages they can learn the state to which the science of tunnelling has 
attained." — Railiuay News. 

" The estimation in which Mr. Simms's book has been held for many years cannot be more 
truly expressed tliau in the words of the late Prof. Rankine : ' The best source of information on 
the subject of tunnels is Mr. F. W. Simms's work on Practical Tunnelling." "—Architect. 

THE WATER SUPPLY OF TOWNS AND THE CON- 
STRUCTION OF WATER-WORKS. 

A Practical Treatise for the Use of Engineers and Students of Engineering. 
By W. K. Burton, A.M. Inst. C.E., Professor of Sanitary Engineering in the 
Imperial University, Tokyo, Japan, and Consulting Engineer to the Tokyo 
Water-works. Second Edition, Revised and Extended. With numerous 
Plates and Illustrations. Super-royal 8vo, buckram. \Just Ptcblished. 25/0 
I. Introductory. — 11. Different qualities of AVater. — III. Quantity of 

WATER TO BE PROVIDED.— IV. ON ASCERTAINING WHETHER A PROPOSED SOURCE OF 
SUPPLY IS SUFFICIENT. —V. ON ESTIMATING THE STORAGE CAPACITY REQUIRED 

TO BE Provided.— VI. Classification of Water-works.— VIL Impounding Reser- 
voirs.— Vlll. Earthwork Dams.— IX. Masonry Dams.— X. the purification of 
Water.— XI. settling Reservoirs.— Xll. sand Filtration.— Xlll. purification 
of Water by Action of iron, softening of water by action of Lime, Natural 
Filtration.— XIV. Service or Clean Water Reservoirs— water towers— stand 
Pipes.— XV. The Connection of Settling Reservoirs, Filter Beds and Service 
reservoirs.— XVI. Pumping Machinery.— XVII. Flow of water in Conduits- 
Pipes and open Channels.— XVIII. Distribution Systems.— XIX. Special Pro- 
visions for the extinction of Fire.— XX. Pipes for water-works.— XXI. pre- 
vention of Waste of Water.— XXII. Various applications used in connection 
with Water-works. 

Appendix I. By Prof. JOHN MILNE, F.R.S.— Considerations concerning the 
Probable Effects of Earthquakes on water-works, and the Special pre- 
cautions to be taken in Earthquake Countries. 

appendix ii. by john de rijke, c.e. —on sand dunes and dune sand as 
A Source of Water supply. 

" The chapter upon filtration of water is very complete, and the details of construction well 
illustrated. . . . The work should be specially valuable to civil engineers engaged in work in 
Japan, but the interest is by no means confined to that locality." — Engineer, 

" We congratulate the author upon the practical comnionsense shown in the preparation of 
this work. . . . The plates and diagrams have evidently been prepared with great care, and 
cannot fail to be of great assistance to the student." — Builder. 

" The whole art of water-works construction is dealt with in a clear and comprehensive fashion 
in this handsome volume. . . . Mr. Burton's practical treatise shows in all its sections thefra 
of independent study and individual experience. It is largely based upon his own practice in the 
branch of engineering of which it treats." — Saturday Review. 
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THE WATER SUPPLY OF CIT1E5 AND T0WN5. 

By William Humbee, A.M. Inst. C.E., and M.Inst M.E., Author of " Cast 
and Wrought Iron Bridge Construction," &c., &c. Illustrated with 50 Double 
Plates I Single Plate, Coloured Frontispiece, and upwards of 250 Woodcuts, 
and containing 400 pp. of Text. Imp. 410, elegantly and sub^antially 

balf-bound in morocco OS. 

List of Contents. 

I. HISTORICAL SKETCH OF SOME OF THE MEANS THAT HAVE BEEN ADOPTED FOR 
THE SUPPLY OF WATER TO CITIES AND TOWNS.-II. WATER AND THE FOKE'GN MATTER 
USUALLY ASSOCIATED WITH IT.-III. RAINFALL AND EVAPORATION.— IV. SPRINGS AND 
™E W^^rEl BEARiSS FORMATIONS OF VARIOUS DiSTRICTS.-V. MEASUREMENT AND 
ESTIMAT ON OF THE FLOW OF WATER.-VI. ON THE SELECTION OF THE SOURCE OF 
SUPPLY -VII WELLS.-Vni. RESERVOIR5.-IX. THE PURIFICATION OF WATER.- 
X PUMPS -Xi PUMPING MACHINERY.-XII. CONDUITS.-XIII. DISTRIBUTION OF WATER, 
^XIV METERSrSERVICE PIPES, AND HOUSE FmTNGS.-XV. THE LAW OF ECONOMY OF 
WATeVToRKS._XVI, CONSTANT AND INTERMITTENT SUPPLY.-XVII. DESCRIPTION OF 
PLATES -APPENDICES, GIVING TABLES OF KATES OF SUPPLY, VELOCITIES, &C , &C 
¥oGE?HER WITH SPECIFICATIONS OF SEVERAL WORKS ILLUSTRATED AMONG WHICH 
WILL BE FOUND : ABERDEEN, BiDEFORD, CANTERBURY, DUNDEE, HALIFAX, LAMBETH, 
ROTHERHAM, DUBLIN, AND OTHERS. 

■■ Tlie most systematic and valuable work upon water supply hitherto produced m English, or 
In any otiier language. It is characterised almost throughout by an exhaustiveness much more 
distinctive of French and German than of English technical treatises."— £?ijrt>ieer. 

RURAL WATER SUPPLY. 

A Practical Handbook on the Supply of Water and Construction of Water- 
works for small Country Districts. By Allan Greenwell, A.M.I. C.l.., 
and W T. Curry, A.M.I.C.E., F.G.S. With Illustrations. Second Edition, 
Revised. Crown 8vo, cloth. [/"s' Published. 5/0 

" We conscientiously recommend it as a very useful book for those concerned in obtaining 
water for small districts, giving a great deal of practical infonnation in a small compass. -Bu.lder. 
•■ The volume contains valuable information upon all matters connected with water supply. 
Full of details on points which are continuaUy before water-works engmeers. —Natun. 

HYDRAULIC POWER ENQINEERINQ. 

A Practical Manual on the Concentration and Transmission of Power by 
Hydraulic Machinery. By G. Croydon Marks, A.M. Inst. C.E. With 
nearly 200 Illustrations. 8vo, cloth. Unst Published. Net 9/0 

SUMMARY OF CONTENTS :-PRINClPLES OF HYDRAULICS.— THE OBSERVED FLOW 
OF WATCR -HYDRAULIC PRESSURES, MATERHL.-TEST LOAD PACKINGS FOR SLIDING 
sSRpicS-P PE JOINTS.-CONTROLLING VALVES.-PLATFORM Ll FTS. -WORKSHOP 
FACTOR?:kND DOCK CRANES.-HYDRAUL1C ACCUMULAT0RS.-PRESSES.-SHEET^ 
WORKINd AND FORGING MACHINERY.-HYDRAU LIC RtVETJERS -HAM^ POWER, AND 
STEAM PtlMPS.-TURBINES. -IMPULSE AND RE-ACTION 1 URB1NES.--DESIGN OF TU R- 
BINES -WATER WHEELS.-HYDRAULIC ENGINES.-RECENT ACHIEVEMENTS.-TABLES. 



"We have nolhing but praise for this thoroughly valuable work. The author has succeeded 
in rendering his subject'interesting as well as instructive."— ft-orfica/ Enazneer. 

"Can bo unhesiiaiingly recommended as a useful and up-to-date manual on hydrauhc trans- 



well as instructive." — Practical E^i^ 

_ _ mdcd as a useful 

mission and utilisation Q{^owfir."—M£chnmcaL ]yortd. 

HYDRAULIC TABLES, CO-EFFICIENTS, & FORMULA. 

For Finding the Discharge of Water from Orifices, Notches, Weirs, Pipes, and 
Rivers. With New Formula:, Tables, and General Information on kain-fal , 
Catchment-Basins, Drainage, Sewerage, Water Supply for Towns and Mill 
Power. By John Neville, Civil Engineer, M.R.I.A. Third Edition, 
revised, with additions. Numerous Illustrations. Crown 8vo, cloth . 1 4/0 
" It is, of all English books on the subject, the one nearest to completeness."— ^jr/iiVt^r. 

HYDRAULIC MANUAL. 

Consisting of Working Tables and Explanatory Text. Intended as a Guide in 
Hydraulic Calculations and Field Operations. By Lowis D A. Jackson, 
Author of "Aid to Survey Practice," "Modern Metrology, &c. Fourth 

Edition, Enlarged. Large crown 8vo, cloth 1 o/O 

" The author has constructed a manual which may be accepted as a trustworthy guide 
to this branch of the engineer's profession."— £?ifr"£rerz'«^. 

WATER ENQINEERINQ. 

A Practical Treatise on the Measurement, Storage, Conveyance, and Utilisa- 
tion of Water for the Supply of Towns, for Mill Power, and for other Purposes. 
By C. Slagg, A. M. Inst. C.E. Second Edition. Crown 8vo, cloth . 7/B 
"Asa small practical treatise on the water supply of towns, and on some apiilications of water- 
power, tile work is in many respects excellent.' —En^neeHns. 
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THE RECLAMATION OP LAND FROM TIDAL WATERS. 

A Handbook for Engineers, Landed Proprietors, and others interested in 
Woiks of Reclamation. By Alexander Beaeeley, JVI.Inst. C E With 
_ II ustrations. Svo, cloth. PrM/s/^d. AW10/6 

.1,. K . r°, ? "i.' <:°"':'S= >ray ^''hii' I'M to be done in reclaimiiiK l.'md from tlie se.-i .iiitl 
cam^n, m",^ f r""^ ' ■• ^'"^ >™* coiraiiis agroat doal of practical ami usSll i ofom at°o^^^ 
cannot fail to e of service to cnffinoers entrusted with tlie eiiclosure of salt mars liS^ S^^^ 
owners inteiulm); to reclaim land from thesea."-r/<f Hun/ieir uinrslies, and lo land 

"Tlie author has carried out his task efficiently and well, and his book contains a hrp-e 
""^ "•"^'"'"^ ""'1 interested In works of reci.ii„',io,S° 

MASONRY DAMS FROM INCEPTION TO COMPLETION. 

Ilicluding numerous FormulEe, Forms of Specification and Tender, Pocket 
Diagram of Forces &c. For the use of Civil and Mining Engineers. By 
C. F. Courtney, M. Inst. C.E. Svo, cloth. [Just Published QIQ 

arfvic, '^T';,»°i"'H° <^°I""'"S ? ,K°9d deal of valuable data, and furnishes the engineer with practical 
tiras will bi fo, ,rt H?;""' ""i ''""^ ">"Pdoii to the finish. Many usefuuigges' 

RIVER BARS. 

The Causes of their Formation, and their Treatment by "Induced Tidal 
rhfR"' IS"?"?",?'' Su':<:«sful Reduction by this Method of 

Boafd^^ R?;S Svo, Ilk J- '° "'^ 

in,pro;SSiS=o?=t^Lsrst 'S ls^^irs^;is?;g'-;s^i!;?^ 

TRAMWAYS: THEIR CONSTRUCTION AND WORKING. 

f J!!,'K,=^"^f fl. Comprehensive History of the System ; with an exhaustive 
Analysis of the Various iModes of Traction, including Horse Power, Steam, 
RnniL ^r'"^ ^?-A ^ Description of the Varieties of 

FH i^S TU • "^f P^t'i-'fof Cost and Vi'orking Expenses. New 

Edition, Ihoroughly Revised, and Including the Progress recently made in 
Tramway Constriiction, &c., &c. By D. Kinnear Clark, M. Inst. C.E. 
With 400 Illustrations. Svo, 780 pp., buckram. [Just Published. 28/0 

" volume is one which will rank, among tramway engineers and those interested in 

tramway working, with the Author's world-famed book on raUway machine^.-Irlj £,SS 

PRACTICAL SURVEYING. 

A Text-Book for Students preparing for Examinations or for Survey-work in 
the Colonies By George W. Usill, A.M.I.C.E. With 4 Plates and up. 
wards of 330 Illustrations. Sixth Edition. Including Tables of Natural Sines 
langents, Secants, &c. Crown Svo, cloth 7/6 ; or, on Thin Paper, leather 
gilt edges, for pocket use. [J-„,si Published. ^ 2/8 

of emSme!;t"a?d';?ie^ Tr?r;fmSraHeS^^^^ 
Sl^hts^fn^eTene^cf^Sat^tnSS^^^^^^ 

Ing that'^the'«nrimf wm ^""^y'^'^S. and we have no hesitation in say. 

ing mat the student will find it a better guide than any of ts nredecessors Desprv.=s rn h»> 

"'"■=" ""^ P"' """"s of a'^npifof c"il lESieering.'S 

SURVEYING WITH THE TACHEOMETER. 

A practical Manual for theuse of Civil and Military Engineers and Surveyors 
including two sen=s of Tables specially computed lor the Reduction of 
Readings in Sexagesimal and in Centesimal Degrees. By Neil Kennedy, 
M. Inst. C.E. With Diagrams and Plates. Demy Svo, cloth. 

\.Just Pttblislied. Net \OlQ 
H„i,„ ; „? '™r- ^'"^ 'iK"'"'^ -written, and should remove all difficulties in the way of any surveyor 
desirous of making use of this useful and rapid instrument."— iVotere w.,, o, any surveyor 

AID TO SURVEY PRACTICE. 

For Reference in Surveying, Levelling, and Setting-out ; and in Route Sur- 
veys of Trave lers by Land and Sea. With Tables, Illustrations, and Records, 
by Lewis DA. Jackson, A.M.I.C.E. Svo, cloth . IQ/fi 
11 ■vade-meami for the surveyor. We recommend this book as containiii'? S 

admirable supplement to the teachmg of the accomplished surveyor."-^;/,™™ 
,\A I bruigs to his work a fortunate union of theory and practical exo'erienre which 

aided by a clear and lucd style of writing, renders the book a veri- useful one 
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ENQINEER'S & MINING SURVEYOR'S FIELD BOOK. 

Consisting of a Series of Tables, with Rules, Explanations of Systems, and 
use of Theodolite for Traverse Surveying and plotting the work with minute 
accuracy by means of Straight Edge and Set Square only ; Levelling with the 
Theodolite, Casting-out and Reducing Levels to Datum, and Plotting Sections 
in the ordinary manner; Setting-out Curves with the Theodolite by Tangential 
Angles and Multiples with Right and Left-hand Readings of the Instrument; 
Setting-out Curves without Theodolite on the System of Tangential Angles by 
Sets of Tangents and Offsets ; and Earthwork Tables to So feet deep, calcu- 
lated for every 6 inches in depth. By W. Davis Haskoll, C.E. With 
numerous Woodcuts. Fourth Edition, Enlarged. Crown 8vo, cloth . 1 2/0 
" The book is very handy ; the separate tables of sines and tangents to every minute will make 
it useful for many other purposes, the genuine traverse tables existing all the s<mie." —A theyiizujn. 

" Every person engaged in engineering field operations will estimate the importance of such 
a work and the amount of valuable time which will be saved by reference to a set of reliable tables 
prepared with the accuracy and fulness of those given in this volume."— Jiaiiway Neivs. 

LAND AND MARINE SURVEYING. 

In Reference to the Preparation of Plans for Roads and Railways ; Canals, 
Rivers, Towns' Water Supplies ; Docks and Harbours. With Description 
and Use of Surveying Instruments. By W. Davis Haskoll, C.E. Second 
Edition, Revised, with Additions. Large crown 8vo, cloth . . . Q/Q 
"This book must prove of great value to the student. We have no hesitation in recom- 
mending it. feeling assured that it will more tlian repay a careful ztudy. "'—iMcchanical World. 

"A most useful book for the student. AVe strongly recommend it as a carefully-written 
and valuable text-book. It enjoys a well-deserved repute among surveyors." — BiUlder. 

"This volume cannot fail to prove of the utmost practical utility. It may be safely recom- 
mended to all students who aspire to become clean and expert surveyora."— A/w/m^ youimal. 

PRINCIPLES AND PRACTICE OP LEVELLING. 

Showing its Application to Purposes of Railway and Civil Engineering in 
the Constiuctlon of Roads ; with Mr. Tel?'ord's Rules for the same. By 
Frederick W. Simms, F.G.S., M.Inst. C.E. Eighth Edition, with the 
addition of Law's Practical Examples for Setting-out Railway Curves, and 
Trautwine's Field Practice of Laying-out Circular Curves. With 7 Plates 
and numerous Woodcuts, 8vo, cloth ........ 8/6 

*+* Trautwine on Curves may be had separate 5/0 

" The text-book on levelling in most of our engineering schools and colleges. "—£«^*««r, 
"The publishers have rendered a substantial service to-the profession, especially to the 
younger members, by bringing out the present edition of iVlr. Sinnns's useful vioi^."~Engi}ieering. 

AN OUTLINE OF THE METHOD OF CONDUCTING 
A TRIGONOMETRICAL SURVEY. 

For the Formation of Geographical and Topographical Maps and Plans, Mili- 
tary Reconnaissance, LEVELLING, &c., with Useful Problems, Formula, 
and Tables. By Lieut. -General Frome, R.E. Fourth Edition, Revised and 
partly Re-written by Major-General Sir Charles Warren, G.C.M.G., R.E. 
With 19 Plates and 115 Woodcuts, royal 8vo, cloth .... 1 6/0 
" No words of praise from us can strengthen the position so well and so steadily maintained 
by this work. Sir Charles Warren has revised the entire work, and made such additions as were 
necessary to bring every portion of the contents up to the present date," — Broad Arrow. 

TABLES OF TANGENTIAL ANGLE5 AND MULTIPLES 
FOR SETTINQ-OUT CURVE5. 

From 5 to 200 Radius. By A. Eeazeley, M. Inst. C.E. 6th Edition, 
Revised. With an Appendix on the use of the Tables for Measuring up 
Curves. Printed on 50 Cards, and sold in a cloth box, waistcoat-pocket size. 

[Just Published. 3/6 

" Each table is printed on a card, which, placed on the theodolite, leaves the hands free 
to manipulate the instrument— no small advantage as regards the rapidity of work."— £«^>i«r. 

" Very handy : a man may know that all his day's work must fall on two of these cards, which 
he puts into his own card-case, and leaves the rest behind."— ^//w«<3»7«. 

HANDY GENERAL EARTH=WORK TABLES. 

Giving the Contents in Cubic Yards of Centre and Slopes of Cuttings and 
Embankments from 3 inches to 80 feet in Depth or Height, for use with either 
66 feet Chain or 100 feet Chain. By J. H. Watson Buck, M. Inst. C.E. 
On a Sheet mounted in cloth case. [Just Published. 3/6 
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EARTHWORK TABLES. 

Showing the Contents in Cubic Yards of Embankments, Cuttings, &:c., of 
Heights or Depths up to an average of 80 feet. By Joseph Broadbent, C.E., 
and Francis Campin, C.E. Crown 8vo, cloth 5/0 

" The way in which accuracy is attained, by a simple division of each cross section into three 
elements, two in which are constant and one variable, is ingenious." — Atke>tiEi{7?i. 

A MANUAL ON EARTHWORK. 

By Alex. J. S. Graham, C.E. With numerous Diagrams. Second Edition. 
i8mo, cloth 2/6 

THE CONSTRUCTION OF LARGE TUNNEL SHAFTS. 

A Practical and Theoretical Essay. By J. H. Watson Buck, M. Inst. C.E., 
Resident Engineer, L. and N. W. R. With Folding Plates, 8vo, cloth 1 2/0 
" Many of the methods given are of extreme practical vahie to the mason, and the observa- 
tions on the form of arch, the rules for ordering the stone, and the construction of the templates, 
will be found of considerable use. We connnend the book to the engineering profession."— 
Btiildini^ News. 

" Will be regarded by civil engineers as of the utmost value, and calculated to save much 
time and obviate many mistakes," — Colliery Guardian. 

CAST & WROUGHT IRON BRIDGE CONSTRUCTION 

(A Complete and Practical Treatise on), including Iron Foundations. In 
Three Parts. — Theoretical, Practical, and Descriptive. By William Humber, 
A. M. Inst. C.E., and M. Inst. M.E. Third Edition, revised and much im- 
proved, with 115 Double Plates(20 of which now first appear in this edition), 
and numerous Additions to the Text. In 2 vols., imp. 4to, half-bound in 

morocco £6 16s. 6d. 

"A very valuable contribution to the standard literature of civil engineering. In addition to 
elevations, plans, and sections, large scale details are given, which very much enhance the 
instructive worth of those illustrations."— CjwV Eyi^ineer and Architect' s Journal. 

"Mr. Humber's stately volumes, lately issued— in which the most important bridges 
erected during- the last five years, under the direction of the late Mr. Brunei, Sir W. Cubitt, 
Mr. Hawkshaw, Mr. Page, Mr. Fowler, Mr. Hemans, and others among our most eminent 
engineers, are drawn and specified in great A&X.TLxV—En^neer. 

ESSAY ON OBLIQUE BRIDGES 

(Practical and Theoretical). With 13 large Plates. By the late George 
Watson Buck, M.I.C.E. Fourth Edition, revised by his Son, J. H.Watson 
Buck, M.I.C.E. ; and with the addition of Description to Diagrams for 
Facilitating the Construction of Oblique Bridges, by W. H. Barlow, M.I.C.E. 

Royal 8vo, cloth 2/0 

" The standard text-book for all engineers regarding skew arches is Mr. Buck's treatise, 
and it would be impossible to consult a belter." — Eii^neer. 

"Mr. Buck's treatise is reco^ised as a standard text-book, and his treatment has divested 
the subject of many of the intricacies supposed to belong to it. As a guide to the engineer and 
architect, on a confessedly diificult subject, Mr. Buck's work is unsurpassed."— .S;(iVifi«£- News. 

THE CONSTRUCTION OF OBLIQUE ARCHES 

(A Practical Treatise on). By John Hart. Third Edition, with Plates. 
Imperial 8vo, cloth 8/0 

GRAPHIC AND ANALYTIC STATICS. 

In their Practical Application to the Treatment of Stresses in Roofs, Solid 
Girders, Lattice, Bowstring, and Suspension Bridges, Braced Iron Arches and 
Piers, and other Frameworks. By R. Hudson Graham, C.E. Containing 
Diagrams and Plates to Scale. With numerous Examples, many taken from 
existing^ Structures. Specially arranged for Class-work in Colleges and 
Universities. Second Edition, Revised and Enlarged. Svo, cloth . 1 6/0 
"Mr. Graham's book will find a place wherever graphic and analytic statics are used or 
%tu6\ed."~En^i}ieer. 

" The work is excellent from a practical point of view, and has evidently been prepared 
with much care. The directions for working are simple, and are illustrated by an abundance rf 
well-selected examples. It is an excellent text-book for the practical iihnus\\tsmaxi."—Athenaut?i. 

WEIGHTS OF WROUGHT IRON & STEEL GIRDERS. 

A Graphic Table for Facilitating the Computation of the Weights of Wrought 
Iron and Steel Girders, &c., for Parliamentary and other Estimates, By 
J. H. Watson Buck, M. Inst. C.E. On a Sheet 2/6 
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PRACTICAL QEOMETRY. 

For the Architect, Engineer, and Mechanic. Giving Rules for the Delineation 
and Application of various Geometrical Lines, Figures, and Curves. By 

E, W. Takn, M.A., Architect. 8vo, cloth 9/0 

" No book with the same objects in view has ever been published in which the clearness of 
the rules laid down and the illustrative diagrams have been so satisfactory." — Scotsma?t. 

THE QEOMETRY OF COMPASSES. 

Or, Problems Resolved by the mere Description of Circles and the Use of 
Coloured Diagrams and Symbols. By Oliver Byrne. Coloured Plates. 
Crown 8vo, cloth 3/6 

HANDY BOOK FOR THE CALCULATION OF 5TRAIN5 

In Girders and Similar Structures and their Strength. Consisting of Formulae 
and Corresponding Diagrams, with numerous details for Practical Applica- 
tion, &c. By William Humber, A. M. Inst. C.E., &c. Fifth Edition. 
Crown 8vo, with nearly 100 Woodcuts and 3 Plates, cloth . . . 716 

"The formulse are neatly expressed, and the diagrams good." — Atkenaum. 

"We heartily commend this really handy book to our engineer and architect readers." — 
English Mechanic. 

TRUSSES OF WOOD AND IRON. 

Practical Applications of Science in Determining the Stresses, Breaking 
Weights, Safe Loads, Scantlings, and Details of Construction. With Complete 
Working Drawings. By William Griffiths, Surveyor. 8vo, cloth. 4/6 
"This handy little book enters so minutely into every detail connected with the con- 
struction of roof trusses that no student need be ignorant of these matters." — Practical Engi7teer. 

THE STRAINS ON STRUCTURES OF IRONWORK. 

With Practical Remarks on Iron Construction. By F. W. Sheii-DS, M.I.C.E. 
8vo, cloth 5/0 

A TREATISE ON THE STRENGTH OF MATERIALS. 

With Rules for Application in Architecture, the Construction of Suspension 
Bridges, Railways, &c. By Peter Barlow, F.R.S. A new Edition, revised 
by his Sons, P. W. Barlow, F.R.S., and W. H. Barlow, F.R.S. ; to which 
are added, E.xperiments by Hodgkinson, Fairbairn, and Kirkaldv; and 
Formula for calculating Girders, &c. Arranged and Edited by Wm. Humber, 

A. M.Inst. C.E. 8vo, cloth 18/0 

" Valuable alike to the student, tyro, and the experienced practitioner, it will always rank 

in future as it has hitherto done, rts the standard treatise on that particular subject." — Engineer. 

" As a scientific work of the first class, it deserves a foremost place on the bookshelves of 

every civil engineer and practical mechanic." — English Mechanic. 

STRENGTH OF CAST IRON AND OTHER METALS. 

By Thomas Tredgold, C.E. Fifth Edition, including Hodgkinson's Experi- 
mental Researches. 8vo, cloth 1 2/0 

SAFE RAILWAY WORKING. 

A Treatise on Railway Accidents, their Cause and Prevention ; with a De- 
scription of Modern Appliances and Systems. By Clement E. Stretton, 
C. E. , Vice-President and Consulting Engineer, Amalgamated Society of 
Railway Servants. With Illustrations and Coloured Plates. Third Edition, 

Enlarged. Crown 8vo, cloth 3/6 

"A book for the engineer, the directors, the managers; and, in short, all who ^vish for 

information on railway matters will find a perfect encyclopasdia in 'Safe Railway Working.' "— 

Railivay Revieiu. 

" V/e commend the remarks on railway signalling to all railway managers, especially where 
a uniform code and practice is advocated." — Herepath's Rail-way journal. 

EXPANSION OF STRUCTURES BY HEAT. 

By John Keily, C.E., late of the Indian Public Works Department. Crown 

8vo, cloth 3/6 

" The aim the author has set before him, viz., to show the effects of heat upon metallic and 
other structures, is a laudable one. for this is a branch of physics upon which the engineer or 
architect can find but little reliable and comprehensive data in hooks." —BzUlder, 
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THE PROGRESS OF MODERN ENQINEERINQ. 

Complete in Four Volumes, imperial 4to, half-morocco, price £1 2 1 28. 

Each volume sold separately, as follows : — 
First Series, Comprising Civil, Mechanical, Marine, Hydraulic, Railway 
Bridge, and other Engineering Works, &c. By William Humbee, 
A. M. Inst. C.E.,&c. Imp. 4to, with 36 Double Plates, drawn to a large scale, 
Photographic Portrait of John Hawkshaw, C.E., F.R.S., &c., and copious 
descriptive Letterpress, Specifications, &c. Half-morocco . . £3 3s. 

List of the Plates and Diagrams. 
Victoria station and roof, L. B. & s. C. R. (8 plates); Southport Pier 

(2 PLATES); VICTORIA STATION AND ROOF, L. C. & D. AND G. W. R. (6 PLATFS) • ROOF 

OF Cremorne music Hall; bridge over g. n. Railway; Roof of Station 
DUTCH Rhenish Rail. (2 plates); Bridge over the Thames, West London 
tXTENSioN Railway (5 plates) ; armour plates ; Suspension bridge, Thames 

(4 PLATES) ; The AlLEN engine ; SUSPENSION BRIDGE, AVON (3 PLATES) • UNDER- 
GROUND RAILWAY (3 PLATESl. i-imsj, 



HUMBER'S MODERN ENQINEERINQ. 

Second Series. Imp. 4to, with 3 Double Plates, Photographic Portrait of 
Robert Stephenson, C.E., M.P., F.R.S., &c., and copious descriptive Letter- 
press, Specifications, &c. Half-morocco £3 3g. 

List of the Plates and Diagrams. 

Birkenhead Docks, Low Water Basin (15 plates) ; charing Cross station 

ROOF, C. C. railway (3 PLATES); DiGSWELL VIADUCT, GREAT NORTHERN RAILWAY; 

ROBBERY Wood Viaduct, Great northern Railway; Iron permanent w^v' 
Clydach Viaduct. Merthyr, Tredegar, and Abergavenny railway • Ebbw 
Viaduct, Merthyr, Tredegar, and Abergavenny Railway; College wood 
Viaduct. Cornwall Railway; Dublin Winter Palace Roof h plates]- bridge 
over the Thames, L. c. & D. railway (6 plates); Albert Harbour, Greenock 

14 PLATES). 

HUMBER'S MODERN ENQINEERINQ. 

Third Series. Imp. 410, with 40 Double Plates, Photographic Portrait of 
J. R. M'Clean, late Pres. Inst. C.E., and copious descriptive Letterpress, 
Specifications, &c. Half-morocco £3 35 

List of the Plates and Diagrams. 

MAIN Drainage, Metropolis,— Afort/t Sidt.—IJiAV showing interception of 
Sewers; Middle Level Sewer (2 plate.s) ; outfall Sewer, bridge over river 
Lea (3 plates) ; Outfall Sewer, Bridge over Marsh Lane, north Woolwich 
Railway, and bow and Barking Railway Junction; outfall Sewer, bridge over 
Bow AND Barking railway (3 plates) ; outfall Sewer, bridge over East London 
Water-works feeder (2 plates) ; outfall Sewer Reservoir (2 plates) ; Outfall 
Sewer, TUMBLING Bay and outlet; Outfall Sewer, Penstocks. South Sidi — 

OUTFALL Sewer, BERMONDSEY branch (a PLATES) ; OUTFALL SEWER, RESERVOIR AND 

Outlet (4 plates) ; outfall sewer, Filth hoist; Sections of sewers North and 

0OUI tr oIDHS). 

Thames Embankment.— Section of River Wall; Steamboat Pier West- 
minster (2 PLATES); Landing Stairs between Charing Cross and Wa'i-erloo 
bridges ; York Gate (2 plates) ; Overflow and Outlet at Savov Street Sewer 
(3 PLATES); Steamboat Pier, Waterloo Bridge (3 plates) ; Junction of Sevvers 
PLANS AND Sections ; Gullies, plans and Sections ; Rolling Stock : Granite 
AND Iron Forts. 



HUMBER'S MODERN ENQINEERINQ. 

Fourth Series. Imp. 4to, with 36 Double Plates, Photographic Portrait of 
John Fowler, late Pres. Inst. C.E., and copious descriptive Letterpress, Speci- 
fications, &c. Half-morocco £3 3g 

List of the Plates and Diagrams. 
ABBEY Mills Pumping Station, Main drainage, metropolis (4 plates) • 
Barrow docks (5 plates); Manquis Viaduct, Santiago and Valparaiso Railway 
(= plates); adam-s Locomotive, St. Helen's Canal Railway (2 plates)- cannon 

STREET station ROOF, CHARING CROSS RAILWAY (3 PLATES) ; ROAD BRIDGE OVER 

THE River Moka (2 plates) ; Telegraphic apparatus for Mesopotamia ; viaduct 
OVER THE River wye. Midland Railway (3 plates); St. Germans Viaduct, 
Cornwall Railway (2 plates); Wrought-Iron Cylinder for Diving Bell' 
millwall docks (6 plates); milroy's patent excavator ; metropolitan dls- 
trict Railway (6 plates) ; Harbours, ports, and breakwaters (3 plates) 
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MARINE ENGINEERING, SHIPBUILDING, 
NAVIGATION, &c. 



THE NAVAL ARCHITECT'S AND SHIPBUILDER'S 

POCKET-BOOK of Formulee, Rules, and Tables, and Marine Engineer's and 
Surveyor's Handy Book of Reference. By Clement Mackkow, M.I.N. A. 
Seventh Edition, 700 pp., with 300 Illustrations. Fcap., leather . . "1 2/6 

Summary of Contents:— Signs and Symbols, Decimal Fractions.— Trigono- 
metry.— Practical Geometry.— MENSURATION.— CENTRES AND Moments of Figures, 
—moments of inertia and Radii of Gyration.— Algebraical expressions for 
Simpson's Rules.— mechanical principles.— Centre of Gravity.— laws of motion 
—Displacement, Centre of buoyancy.— centre of Gravity of Ship's hull — 
Stability Curves and Metacentres.— Sea and shallow-water waves.— Rolling 
of ships.—propulsion and resistance of vessels.— speed trials.— sailing. 
Centre of Effort. — Distances down Rivers, Coast Lines. — steering and 
RUDDERS of Vessels.— Launching Calculations and Velocities.— weight of 
Material and Gear.— gun Particulars and Weight.— Standard Gauges.— 
Riveted Joints and Riveting.— Strength and Tests of Materials.— Binding 
AND Shearing Stresses. &c. — Strength of Shafting, Pillars, Wheels, &c 
—Hydraulic Data, &c. — Conic Sections, Catenarian Curves. — Mechanical 
powers, work.— board of Trade Regulations for Boilers and Engines.— board 
OF Trade Regulations for Ships.— Lloyd's Rules for Boilers.— Lloyd's weight 
of Chains.— Lloyd's Scantlings for Ships.— Data of engines and Vessels — 
Ships' Fittings and tests.— Seasoning preserving Timber.— Measurement of 
Timber.— ALLOYS, Paints, Varnishes.— Data for Stowage.— Adauralty trans- 
port Regulations. —Rules for horse-power. Screw propellers, &c.— Per- 
centages for butt Straps, &c.— Particulars of Yachts.— Masting and Rigging 
Vessels.— Distances of foreign ports. — Tonnage Tables.— Vocabulary of 
French and English Terms. — English weights and Measures. — Foreign 
Weights and measures.— Decimal equivalents.— Foreign Money.— Discount 
and Wages Tables.— Useful numbers and Ready Reckoners.— Tables of 
Circular measures.— Tables of areas of and Circumferences of Circles.— 
Tables of Areas of Segments of Circles.— Tables of Squares and Cubes and 
Roots of Numbers.— Tables of logarithms of Numbers.— Tables of Hyper- 
bolic LOGARITHMS. — Tables of Natural Sines, Tangents, &c.— Tables of 
Logarithmic Sines, Tangents, &c. 

" In these days of advanced knowledge a work like this is of the greatest value. It contains 
a vast amount of information. We unhesitatingly say that it is the most valuable compilation for its 
specific purpose that has ever been printed. No naval architect, engineer, surveyor, or seaman, 
wood or iron shipbuilder, can afford to be without this •wOT^."~Natiiical Magazine, 

" Should be used by all who are engaged in the construction or design of vessels. . . . Will 
be found to contain the most useful tables and fonnulse required by shipbuilders, carefully collected 
from the best authorities, and put together in a popular and simple form. The book is one of 
exceptional merit." — £ngineer, 

" The professional shipbuilder has now, in a convenient and accessible form, reliable data for 
solving many of the numerous problems that present themselves in the course of his work."— /r(Wi. 

" There is no doubt that a pocket-book of this description must be a necessity in the ship- 
building trade. . . The volume contains a mass of useful information clearly expressed and 
presented in a handy fcrm." —Maritie Engineer, 



WANNAN'5 MARINE ENGINEER'5 GUIDE 

To Board of Trade Examinations for Certificates of Competency. Containing 
all Latest Questions to Date, with Simple, Clear, and Correct Solutions ; 
Elementary and Verbal Questions and Answers ; complete Set of Drawings 
with Statements completed. By A. C. Wannan, C.E., and E. W. I. Wannan, 
M.I.M.E. Illustrated with numerous Engravings, Crown 8vo, 370 pages, 
cloth. 8/6 
"The book is clearly and plainly written and avoids unnecessary explanations and formulas, 
and we consider it a valuable book for students of marme engineering." — Nautical Magazine, 

WANNAN'S MARINE ENGINEER'S POCKET=BOOK. 

Containing the Latest Board of Trade Rules and Data for Marine Engineers, 
By A. C. Wannan. Second Edition, carefully Revised. Square i8mo, with 
thumb Index, leather. 5/0 
" There is a ^reat deal of useful information in this little pocket-book. It is of the rule-of- 

thumb order, and is, on that account, well adapted to the uses of the sea-going engineer."— 

E7igineer. 

MARINE ENGINES AND STEAM VESSELS. 

A Treatise on. By Robert Murray, C.E. Eighth Edition, thoroughly 
Revised, with considerable Additions by the Author and by George 
Carlisle, C.E., Senior Surveyor to the Board of Trade. i2mo, cloth . 4/Q 
L. B 
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5EA TERM5, PHRASE5, AND WORDS 

(Technical Dictionary of) used in the English and French Languages 
(English-French, French-English). For the Use of Seamen, Engineers, Pilots, 
Shipbuilders, Shipowners, and Ship-brokers. Compiled by W. PiRRiE, late of 
the African Steamship Company. Fcap. Svo, cloth limp . . . 5/0 
'* This volume will be highiy appreciated by seamen, engineers, pilots, shipbuilders and ship- 
owners. It will be found wonderfully accurate and complete." — Scotstnan. 

" A very useful dictionary, which has long; been wanted by French and Eng^lish engineers, 
masters, officers and others." — Shipping- PForlci. 

ELECTRIC SHIP=LiaHTINQ. 

A Handbook on the Practical Fitting and Running of Ships' Electrical Plant, 
for the Use of Shipowners and Builders, Mai'ine Electricians and Sea-going 
Engineers in Charge. By J. W. Urquhart, Author of "Electric Light," 
"Dynamo Construction." &c. Second Edition, Revised and Extended. 
326 pp., with 88 Illustrations. Crown Bvo, cloth. [Just PublisJied. 7/6 

MARINE ENaiNEER'5 POCKET=BOOK. 

Consisting of useful Tables and Formulse. By Frank Proctor, A.LN.A. 

Third Edition. Royal ssmo, leather, gilt edges, with strap . . . 4/0 
" We recommend it to our readers as going far to supply a long-felt want," — Naval Science 
" A most useful companion to all marine engineers." — United Service Gazette. 

ELEMENTARY ENQINEERINQ. 

A Manual for Young Marine Engineers and Apprentices. In the Form of 
Questions and Answers on Metals, Alloys, Strength of Materials, Construction 
and Management of Marine Engines and Boilers, Geometry, &c., &c. With 
an Appendix of Useful Tables. By J. S. Brewer. Crown Svo, cloth . 1/6 
'Contains much valuable information for the class for whom it is intended, especially in the 
chapters on the management of boilers and engines." — Nautical Magazine. 

PRACTICAL NAVIGATION. 

Consisting of The Sailor's Sea-Book, by James Greenwood and W. H. 
RossER ; together with the exquisite Mathematical and Nautical Tables for 
the Working of the Problems, by Henry Law, C.E., and Professor J. R. 
Young. Illustrated. i2mo, strongly half-bound T/0 

MARINE ENGINEER'S DRAWINa-BOOK. 

Adapted to the Requirements of the Board of Trade Examinations. By John 
Lockie, C.E. With 22 Plates, Drawn to Scale. Royal Svo, cloth . 3/6 

THE ART AND SCIENCE OF SAILMAKINQ. 

By Samuel E. Sadler, Practical Sailmaker, late in the employment of 
Messrs. Ratsey and Lapthorne, of Cowes and Gosport. With Plates and 

other Illustrations. Small 4to, cloth 1 2/6 

" This extremely practical work gives a complete education in all the branches of the manu- 
facture, cutting out, roping, seaming, and goring. It is copiously illustrated, and will form a first- 
rate text-book and —Portsmouth 7'imes. 

CHAIN CABLES AND CHAINS. 

Comprising Sizes and Curves of Links, Studs, &c.. Iron for Cables and Chains, 
Chain Cable and Chain Making, Forming and Welding Links, Strength of 
Cables and Chains, Certificates for Cables, Marking Cables, Prices of Chain 
Cables and Chains, Historical Notes, Acts of Parliament, Statutory Tests, 
Charges for Testing, List of Manufacturers of Cables, &c., &c. By 
Thomas W. Traill, F.E.R.N., M.Inst.C.E., Engineer-Surveyor-in-Chief, 
Board of Trade, Inspector of Chain Cable and Anchor Proving Establishments, 
and Genera] Superintendent Lloyd's Committee on Proving Establishments. 
With numerous Tables, Illustrations, and Lithographic Drawings. Folio, 

cloth, bevelled boards £2 2s. 

" It contains a vast amount of valuable information. Nothing seems to be wanting to make it 
a complete and standard work of reference on the subject." — Nautical Alag-azine. 
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MINING, METALLURGY, AND 
COLLIERY WORKING. 



THE METALLURGY OF GOLD. 

A Practical Treatise on the Metallurgical Treatment of Gold-bearing Ores. 
Including the Assaying, Melting, and Refining of Gold. By M. Eissler, 
Mining Engineer, A.I. M.E., Member of the Institute of Mining and Metal- 
lurgy. Author of " Modern High Explosives," " The Metallurgy of Silver," 
&c., &c. Fifth Edition, Enlarged and Re-arranged. With over 300 illustra- 
tions and numerous Folding Plates. Medium Svo, cloth. 

[Just Published. Net ^-[fO 
" This buok thoroughly deserves its title of a 'Practical Treatise.' The whole process of gold 
luillmg , from the breaking of the quartz to the assay of the bullion, is described in clear and orderly 
narrative and with much, but not too much, fulness oi ditiaW —Saturday Review, 

" The work is a storehouse of information and valuable data, and we strongly recommend it 
to all professional men engaged in the gold-mining industry. "—Mining Jour7iaL 

THE CYANIDE PROCESS OF GOLD EXTRACTION. 

Including its Practical Application on the Witwatersrand Gold Fields in South 
Africa. By M. Eissler, M.E., Author of "The Metallurgy of Gold," &c. 
With Diagrams and Working Drawings. Second Edition, Revised and En- 
larged. Svo, cloth. 7/6 
" This book is just what was needed to acquaint mining men with the actual working of a 
process which is not only the most popular, but is, as a general rule, the most successful for the 
extraction of gold from t^xXm^s."— Mining Journal. 

" The work will prove invaluable to all interested in gold minmg, whether metallurgists or as 
investors." — Chemical News. 

DIAMOND DRILLING FOR GOLD & OTHER MINERALS. 

A Practical Handbook on the Use of Modern Diamond Core Drill_s in Pro- 
specting and Exploiting Mineral-Bearing Properties, including Particulars of 
the Costs of Apparatus and Working. By G. A. Denxy, M.N.E. Inst. M.E., 
M.l.M. and M. Author of "The Klerksdorp Goldfields." Medium 8vo, 
168 pp., with Illustrative Diagrams. [Just Published. 1 2/6 

" Tht;re is certainly scope for a work on diimond drilling, and Mr. Denny deserves grateful 
recognition for supplying a decided want. We strongly recommend every board of directors to 
carefully peruse the pages treating of the applicability of diamond drilling to auriferous deposits, and, 
under certain conditions, its advantages over shaft sinking for systemadc prospecting, both from the 
surface and underground. Tlie author has given us a valuable volume of eminently practical data 
that should be in the possession of those interested in mining." — Mxmu!^ Journal. 

" ftlr. Denny's handbook is the first English work to give a detailed account of the use of 
modern diamond core-drills in searching for mineral deposits. The work contains much information 
of a practical character, including particulars of the cost of apparatus and of working."— iVd^zerf. 

FIELD TESTING FOR GOLD AND SILVER. 

A Practical Manual for Prospectors and Miners. By W. H. Merritt, 
M.N.E. Inst. M.E., A.R.S.M., Sec. With Photographic Plates and other 
Illustrations. Fcap. Svo, leather. \j7cst PublisJied. Net 5/0 

"As an instructor of prospectors' classes Mr. Merritt has the advantage of knowing 

exactly the information likely to be most valuable to the miner in the field. The contents cover 

all tlie details of sampling and testing gold and silver ores. The work will be a useful addition to a 

prospector's V\t''—Mintns; Journal. 

" It gives the gist of the author's experience as a teacher of prospectors, and is a book which 

no prospector could use habitually without finding it pan out \ve].'i"—Sco(sjna!i. 

THE PROSPECTOR'S HANDBOOK. 

A Guide for the Prospector and Traveller in search of Metal-Bearing or other 
Valuable Minerals. By J. W. Anderson, M.A. (Camb.), F.R.G.S., Author 
of " Fiji and New Caledonia." Eighth Edition, thoroughly Revised and 
much Enlarged. Small crown Svo, cloth, 3/6 I or, leather, pocket-book form, 
with tuck. [Just Published. 4/6 

" Will supply a much-felt want, especially among Colonists, in whose way are so often thrown 
many mineralogical specimens the value of which it is difficult to detemm\e."—£7i^ineer. 

"How to find commercial minerals, and how to identify them when they are found, are the 
leading points to which attention is directed. The author has managed to pack as much practical 
detail into his pages as would supply material for a book three times its size." —Mining' Journal. 
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THE METALLURQY OF SILVER. 

''1 ^•"'"''5 °"a*^ Amalgamation, Roasting, and Lixiviation of Silver 

'I From first to last the book is thorouglily sound and reliable. "-Co//«rv Guardian 
on the s?S=SMTn'^ J'etT SiSS^^^ 

THE METALLURGY OF ARQENTIFER0U5 LEAD. 

A Practical Treatise on the Smelting of Silver-Lead Ores and the Refining of 
Lead Bullion. Including Reports on various Smelting Establishments and 
Descriptions of Modern Smelting Furnaces and Plants in Europe and AmerSi 
By M. E.SSLEK, M E., Author of " The Metallurgy of Gold," &. Crown Svo 
400 pp., with 183 Illustrations, cloth ■......-) 2/6 

,n n." J'"' """""""s metallurgical processes, which are fully and extensively treated of embrace 
all the stages e.xperienced m the passage of the lead from the various natural states to its isSram 
the refinery as an article of commerce."— /'racftVa/ £np.«««,- "a'-urai states to its issue irom 

. „ " f be present volume fully maintains the reputation of the author. Those who wish to obtain 
a thorough insight into the present state of this industry cannot do better than read thlTvolume and 
aU mining engineers cannot fail to find many useful hints and suggestions in™.W,Si™if ' 

METALLIFEROUS MINERALS AND MINING. 

Slat'?',^d^w"'^^-^-?- ^f'"i?.f Engm«r. Author of " A Treatise on 
Slate and Slate Quarrjung.' Fifth Edition, thoroughly Revised and much 
Enlarged by his Son, E. Henry Davies, M.E., F.G.S. With about 150 
Illustrations. Crown Svo, cloth . ...... 12/6 

" Neither the practical miner nor the general reader, interested in mines can have a better 
book for his companion and his guide."— Jeuriml 

Minin7w^fd'^°'''^ °"' """^"^ " """'"^ ='"6"«<>" '<= tbis valuable work."- 

MACHINERY FOR METALLIFEROUS MINES. 

Mine's^'R ' w'" ^'"'"^ Engineers, Metallurgists, and Managers of 
Mmes. By E. Henry Davies, M.E., F.G.S. Crown Svo, 580 pp^ with 

upwards of 300 Illustrations, cloth .12/6 

, " Mr. Davies, in this handsome volume, has done the advanced student and the minaosr of 
roSsln^d-JLTesate^Sd-l-^S^^^^^^^^ -'"^ ^^^^^v '^^I^^^l 

be recommended. By its publication the literature connected with the ii dusti^ wUl bJ^lnrlcS 
and the reputation of Its author enhanced."— Afim«^ Jmtnial. '""ustry wui pe enriched 

EARTHY AND OTHER MINERALS AND MINING. 

??-P' Davies, F G S., Author of "Metalliferous Minerals," &c. Third 
Edition Revised and Enlarged by his Son, E. Henry Davies, M.E F G S 
With about 100 Illustrations. Crown Svo, cloth . 12/6 

thes47a1nr{^SS,^tL'n%^^^^^^^ 

manuals^.LSiti'je'c-e^.Iyirpeat'di^.r^^^^^^^ ''"''^ -^'^^l 

BRITISH MINING. 

A Treatise on the History, Discovery, Practical Development, and Future 
HuT'fr S fa'te'^""' ^r^- " "5? United Kingd'im. 'By Robert 
Tu' 'at? K^fP^.o.f Mining Records. Upwards of 050pp., with 

230 Illustrations. Second Edition, Revised. Super-royal Svo, cloth £2 2s 
n„ nn.'lj'"' H""'' is f ''?i>S"re-house of statistical information on mining subjects, and we know of 
Mr H™fW^1,f,^„ °f "''s Were this he oj^y men" of 

.vrtirSK ■ .1 J " T""''^ ""^ sufficient to render it indispensable in the libra!? of evS? one 
ASun£r, development of the mining and metallur'^ical industries of t?is counS^-.™-! 
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POCKET-BOOK FOR MINERS AND METALLURQISTS. 

Comprising Rules, FormulaSj Tables, and Notes for Use in Field and Office 
Work. By F. Danvers Power, F.G.S.j M.E. Second Edition, Corrected. 
Fcap. 8vo, leather. [Just Published. 9/0 

"This excellent book is an admirable example of its kind, and ought to find a large s£tle 
amongst English-speaking prospectors and mining engineers." — Engineering. 

THE MINER'S HANDBOOK. 

A Handy Book of Reference on the subjects of Mineral Deposits, Mining 
Operations, Ore Dressing, &c. For the Use of Students and others interested 
in Mining Matters. By John Milne, F.R.S., Professor of Mining in the 
Imperial University of Japan. Revised Edition. Fcap. 8vo, leather . 7/6 
"Professor Milne's handbook is sure to be received with favour by all connected with 
mining, and will be extremely popular among students."— ^i'/wji.zjfwj. 

THE IRON ORES of GREAT BRITAIN and IRELAND. 

Their Mode of Occurrence, Age and Origin, and the Methods of Searching for 
and Working Them. With a Notice of some of the Iron Ores of Spain. By 
J. D. Kendall, F.G.S., Mining Engineer. Crown 8vo, cloth . . 1 6/0 

"The author has a thorough practical knowledge of his subject, and has supplemented a 
careful study of the available literature by unpublished information derived from his own observa- 
tions. The result is a very useful volume, which cannot fail to be of value to all interested in the 
iron industry of the country." — Iiidnstries. 

MINE DRAINAGE. 

A Complete Practical Treatise on Direct-Acting Underground Steam 
Pumping Machinerj'. By Stephen Michell, Second Edition, Re-written 
and Enlarged, 390 pp. With about 250 Illustrations. Royal 8vo, cloth. 

\]iist Published. . Net 25/0 
Summary of Contents :— Horizontal pumping Engines.— Rotary and non- 
rotarv horizontal engines.— sl.mrle and compound steam pumps.— vertical 
pumping engines.— rotary and non-rotary vertical engines.- simple and 
compound steam pumps.— triple-expansion steam pumps.— pulsating steam 
PUMPS.— PUMP Valves.— SINKING pumps, &c., &c. 

"This volume contains an immense amount of important and interesting new matter. 
The book should undoubtedly prove of great use to al! who wish for information on the sub- 
ject, inasmuch as the different patterns of steam pumps are not alone lucidly described and 
clearly illustrated, but in addition numerous tables are supplied, in which their sizes, capacity, 
price, &c., are set forth, hence facilitating inmiensely the rational selection of a pump to suit 
any purpose that the reader may desire, or, on the other hand, supplying him useful 
information about any of the pumps that come within the scope of the volume."— TVie Engineer. 

THE COLLIERY MANAGER'S HANDBOOK. 

A Comprehensive Treatise on the Laying-out and Working of Collieries, 
Designed as a Book of Reference for Colliery Managers, and for the Use of Coal 
Mining Students preparing for First-class Certificates. By Caleb Pamely, 
Mining Engineer and Surveyor ; Member of the North of England Institute of 
Mining and Mechanical Engineers; and Member of the South Wales Institute 
of Mining Engineers. With 700 Plans, Diagrams, and other Illustrations. 
Fourth Edition, Revised and Enlarged, medium 8vo, over 900 pp. 

Strongly bound £"l 5s. 

summary of contents :— geology.— search for coal.— mineral leases 
and other holdings.— shaft sinking.— fitting up the shaft and surface 
arrangements.— steam boilers and their fittings.— timbering and walling.— 
Narrow Work and methods of working. — underground Conveyance. — 
drainage.— the gases met with in mines; ventilation.— on the friction of 

Air IN MINES.—THE PRIESTMAN OIL ENGINE; PETROLEUM AND NATURAL GAS.— 
SURVEYING AND PLANNING.— SAFETY LAMPS AND FIREDAMP DETECTORS.— SUNDRY 
AND INCIDENTAL OPERATIONS AND APPLIANCES.— COLLIERY EXPLOSIONS.— MlSCEL- 
LANEOUS QUESTIONS AND ANSWERS.— ^//e«^iJC.- SUMMARY OF REPORT OF H.M. 
COMMISSIONERS ON ACCIDENTS IN MINES. 

"Mr. Pamely has not only given us a comprehensive reference book of a very high order, 
suitable to the requirements of mining engineers and colliery managers, but has also provided 
mining students with a class-book that is as interesting as it is instructive."— CtJ/^ic^-ji' Manager. 

" Mr. Pamely's work is eminently suited to the purpose for which it ts -intended, being clear, 
Interesting, exhaustive, rich in detail, and up to date, giving descriptions of the latest machines in 
every department. A mining eng^ineer could scarcely go wrong who followed this vfor^" '-Colliery 
Guardian. 

"This is the most complete 'all-round' work on coal-rammg pubhshed in the English 
language. ... No library of coal-mining: books is complete without iX,"— Colliery Engineer 
(Scranton, Pa., V.S.A./. 
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COLLIERY WORKING AND MANAGEMENT. 

Comprising the Duties of a Colliery Manager, the Oversight and Arrange- 
ment of Labour and Wages, and the different Systems of Working Coal 
Seams. By H. F. Bulman and R. A. S. Redmayne. 350 pp., with 
28 Plates and other Illustrations, including Underground Photographs. 
Medium Svo, cloth. [Just Published. 1 5/O 

"This is, indeed, an admirable Handbook for Colliery Managers, in fact it is an indispensable 
adjunct to_ a Colliery Manager's education, as well as benig a most useful and interesting work 
on the subject for all who in any way have to do with coal mining. The underground photographs 
are an attractive feature of the work, being very lifelike and necessarily true representations of the 
scenes they A^^iizt."— Colliery Guardian. 

" Mr. Buhnan and Mr. Redmayne, who are both experienced Colliery Managers of great 
literary ability, are to be congratulated on having supplied an authoritative work dealingwith a side 
of the subject of coal mining which has hitherto received but scant treatment. The authors 
elucidate their text by 119 woodcuts and 28 plates, most of the latter being admirable reproductions 
of photographs taken underground with the aid of the magnesium flash-light. These illustrations 
are exce\\eat."—JValiire. 

COAL AND COAL MINING. 

By the late Sir Warington W. Smyth, F.R.S., Chief Inspector of the 
Mines of the Crown. Eighth Edition, Revised and Extended Ijy T. Foestee 
Brown, Mining Engineer, Chief Inspector of the Mines of the Crown and 
of the Duchy of Cornwall. Crown Svo, cloth. l/nsi Published. 3/6 

" As an outline is given of every linown coal-field in this and other countries, as well as of the 

pnnctpal methods of working, the book will doubtless interest a very large number of readers."— 

Mining Joiirnal. 

NOTES AND FORMUL/E FOR MINING STUDENTS. 

By John Herman Meeivale, M.A., Late Professor of Mining in the Durham 
College of Science, Newcastle-upon-Tyne. Fourth Edition, Revised and 
Enlarged. By H. F. Bulman, A.M. Inst.C.E. Small crown Svo, cloth. 2/6 
" The author has done his work in a creditable manner, and has produced a book that will 
be of service to students and those who are practically engaged in mining operations." — Engineer. 

INFLAMMABLE GAS AND VAPOUR IN THE AIR 

(The Detection and Measurement of). By Frank CloweSj D.Sc, Lond., 
F.I.C., Prof, lof Chemistry in the University College, Nottingham. With a 
Chapter on The Detection and Measurement of Petroleum Vapour 
by EovERTON Redwood, F.R.S.E., Consulting Adviser to the Corporation 
of London under the Petroleum Acts. Crown Svo, cloth. 'Net QIQ 

Professor Clowes has given us a volume on a subject of much industrial importance . . . 
Those interested in these matters may be recommended to study this book, which is easy of compre- 
hension and contains many good things." — The Engineer. 

" A book that no mining engineer — certainly no coal miner — can afford to ignore or to leave 
unread." — Milling' JotirnaL, 

COAL & IRON INDUSTRIES of the UNITED KINGDOM. 

Comprising a Description of the Coal Fields, and of the Principal Seams of 
Coal, with Returns of their Produce and its Distribution, and Analyses of 
Special Varieties. Also, an Account of the Occurrence of Iron Ores in Veins or 
Seams ; Analyses of each Variety ; and a History of the Rise and Progress of 
Pig Iron Manufacture. By Richard Meade. Svo, cloth . . £"1 8s, 
"Of this book we may unreservedly say that it is the best of its class which we have ever 

met.^ ... A book of reference which no one engaged in the iron or coal trades should omit from 

his library." — Iron and Coal Trades Revieiu. 

ASBESTOS AND ASBESTIC. 

Their Properties, Occurrence, and Use. By Robert H. Jones, F.S.A., 
Mineralogist, Hon. Mem. Asbestos Club, Black Lake, Canada. With 
Ten Collotype Plates and other Illustrations. Demy Svo, cloth. 

[Just Published. 1 6/0 

" An interesting and invaluable vf oik."— Colliery Guardian. 

GRANITES AND OUR GRANITE INDUSTRIES. 

By George F. Harris, F.G.S., Membre de la Soci^t^ Beige de Geologic, 
Lecturer on Economic Geology at the Birkbeck Institution, &c. With Illus- 
trations. Crown Svo, cloth 2/6 

" A clearly and well-written manual for persons engaged or Interested In the granite Industry. 

— Scots7nan. 

TRAVERSE TABLES. 



For use in Mine Surveying. By W. Lintebn, Mining Engineer. Crown 
Svo, clQth. ljust Published. Net 3/0 
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ELECTRICITY, ELECTRICAL 
ENGINEERING, &c. 



SUBMARINE TELEaRAPHS. 

Their History, Construction, and Working. Founded in part on Wunschen- 
DORFF's " Traiti de Tdegraphie Sous-Manne," and Compiled from Authorita- 
Jnd Exclusive Sources. By Charles Bright, F.R.S ,E. Super-royal 
8V0, about ,80 pp., fully Illustrated, -n^'-^mg Maps^and^Fd 

"™ea »5 ?nud M ihe la^^^^^^^ as to the enifineer. This .adn.irable volume must for many years to 
"^!li^,XS;£t'S>°;fSlStf'Tm3!£'^= be i„ every 

'^"^"'If g,"^'^g,VrinrereSngly written and admirably iUustrated book will meet with a welcome 
reception from cable m«^^^^ from all points of view-political and stratefrical as. well 

scientifiJ The work will be of interest, not only to men of science, but to the general pubUc. We 
can i^'rrl^ '^^Honntas aldafstoTe^ technical information concerning the making and work- 

Morning Post. 

DYNAMO ELECTRIC MACHINERY. 

Its Construction, Design, and Operation (Direct Current Machine,). By 
sLlUEL Snl^LBiN-, A.M. Ph,D., as.sisted by H Mason- B S^ Large croyg 
8vo cloth. With 202 illustrations. y]^,st Published. Ati 10/6 

THE ELECTRICAL ENGINEER'S POCKET-BOOK. 

Consisting of Modern Rules, Formula;, Tables, and Data^ By H R- K-EMPE 
M Inst.KE.. A.M.Inst.C.E., Technical OfBcer Postal Telegraphs Author of 
"A Handbook of Electrical Testing," " The Engineer's Year-Book, &c 
Second Edition, thoroughly Revised, with Additions. With numerous IHus- 

trations. Royal 32mo, oblong, leather 

" It is the best book of its kind."— £>ii'i;>«'-. , . . 

;:|i^;siS3sa^;jss^d^fSeiss?d3^ 

ELECTRIC LIGHT FITTING. 

A Handbook for Working Electrical Engineers, embodying Practical Notes on 
rnstallatbn Management. By J. W, UkQUHART, Electrician Author of 
" Flertric Lieht " &c. W th numerous Illustrations. Th rd Ediuon, 
Revfsed with Additions. Crown 8vo, cloth. ^]ust Puih.hei. 5/0 

.. T,,i= v„l,„n, rieiiLs with what may be termed the mechanics of electnc lighting, and is 

f^^B^Bi:^ rs»Ses»J?SeJt;n^ = 

Light.' " — Electrician. 

ELECTRIC LIGHT. 

Its Production and Use, Embodying Plain Directions for the Treatment of 
Dynamo-Electric Machines, Batteries, Accumulators, and Electric Lamps. 
By J. W. Urquhart, C.e! Sixth Edition, Revised, with Additions and 14s 
nLtraVi^ns. Crown 8vo, cloth. [J„rf P«6taA.d. 7/6 

■■The whole ground of electric lighting is more or less covered and explamed m a very clear 

-''^•'°^Tv^^i^fT.t''^S^ri.c^ connected with the science of electric lighting."- 

EUcU-ician. 

DYNAMO CONSTRUCTION. . . 

A Practical Handbook for the Use of Engineer-Constructors and Electricians- 
kiChSe Embracing Framework Building, Field Magnet and Armature 
Windtal knd Slrouptal, Compounding, &c. By J. W. Urquhart. Second 
Edition, Enlarged. Crown 8vo, cloth . . . • .■ J \^J^ 
engIneLJ£gS«n-ntd?r^^rtUrtLtbt^^ 

?2^rs"p to difficult subjects by reasonably simple tests.»-ii«^.««ri»^ J5«^..T«. 
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THE MANAGEMENT OF DYNAMOS. 

A Handy Book of Theory and Practice for the Use of Mechanics, Engineers, 
Students, and others m Charge of Dynamos. By G. W. Lummis-Paterson 
Second Edition thoroughly Revised and Enlarged. With numerous Illustra- 
Hons. Crown 8vo, cloth. r p,,Mhhrd Ala 

"An example which deserves to be taken as a model by other authors The Lbiect ii f rStJrt 
h/,!;!'","'"''^'"^'' "Jte.""!^''"' is fit to be entrLted with charge oran inriSi shoSd 

THE STANDARD ELECTRICAL DICTIONARY. 

A Popular Encyclopedia of Words and Terms Used in the Practice of Electrical 
Engineering By T. O'CoNOE Sloane, A.M., Ph.D. Second Edit"on 
with Appendix to date. Crown 8vo, 680 pp., 390 Illustrations, cloth ° 
..Tt , ,, [/'ist Published. 7/6 

ELECTRIC SHIP=LIQHTINQ. 

F„???'"'t°t°'' °? 'i? Fitting and Running of Ships' Electrical Plant. 

Fnalne ' ' oi B>iilders, Marine Electricians, and Seagoing 

Engineers-in-Charge. By J. W. Uequhart, C.E. Second Edition, Revised 
and E.xtended. 326 pp., with 88 Illustrations, Cro™ 8vo, cloth. 

,. , ^. Unst Published. 7/6 

ELECTRIC LIGHT FOR COUNTRY HOUSES. 

t-th"' p',ri-' P^'"*"! °" E/'==t!o" Running of Small Installations, 
with Particulars of the Cost of Plant and Working. By T. H Knight 
Second Edition, Revised. Crown 8vo, wrapper. IJnIt PubUlhVd. VQ 

to light S^Ir'o°wt ^Sr~SSSLf^^^^^ '""'^ of "I- 

ELECTRIC LIGHTING (ELEMENTARY PRINCIPLES OF). 

RLteri" \r*rft'"?fl5''' M- Inst. C. E. , M. Inst.E.E. Fourth Edition, 

Kevised. With 16 Illustrations. Crown 8vo, cloth. [Jvst Publhlud 1/6 

e.ectHciSSS^clS^^SjiSS^'^^^SSS^^LS^ 

DYNAMIC ELECTRICITY AND MAGNETISM. 

pL^"?""., /^'i-'^""' A.M., Ph.D., Author of "Elements of Static 
Electricity, &c. Crown 8vo, 417 pp., with 120 Illustrations, cloth . 10/6 

POWER TRANSMITTED BY ELECTRICITY 

And applied by the Electric Motor, including Electric Railway Construction 
By P. Atkinson, A.M., Ph.D. With 96 Illustrations. Crown 8vo, cloth 7/6 

HOW TO MAKE A DYNAMO. 

A Practical Treatise for Amateurs. Containing numerous Illustrations and 
Detailed Instructions for Constructing a Small Dynamo to Produce the 
Electric Light. By Alfred Crofts. Si.xth Edition, Revised and Enlarged 
Crown 8vo, cloth. [Just Published. 2l6 

.„,si. instructions given in this unpretentious little book are sufSciently clear and exDllcit to 
enable any ama eur mechanic possessed of average skill and the usual took 0 be fouXS aS 
amateurs workshop to build a practical dynamo machine."-.ff/«art«o» 

THE STUDENT'S TEXT-BOOK OP ELECTRICITY 

C?o^ 8TO, dX' . C''^''P"_E'^'"°°- PP-. wi'l" 470 Illustrations. 
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PRACTICAL BUILDING CONSTRUCTION. 

A Handbook for Students Preparing for Examinations, and a Book of 
Reference for Persons Engaged in Building. By John Parnell Allen, 
Surveyor, Lecturer on Building Construction at the Durham College of 
Science, Newcastle-on-Tyne. Third Edition, Revised and Enlarged. 
Medium 8vo, 450 pp., with 1,000 Illustrations, cloth. [Just Published. 7/6 
" The most complete exposition of building construction we have seen. It contains all that is 

necessary to prepare students for the various examinations in building^ construction." — Building 

Ntws. 

" The author depends nearly as much on his diagrams as on his type. The pages suggest 
the hand of a man of experience in building operations — and the volume must be a blessing to 
many teachers as well as to students." — The Architect. 

"The work is sure to prove a formidable rival to great and small competitors alike, and 
bids fair to take a permanent place as a favourite student's text-book. The large number of illus- 
trations deserve particular mention for the great merit they possess for purposes of reference in 
exactly corresponding to convenient scales," — yoiirnalo/tke Royal htstitifte 0/ British Architects. 

PRACTICAL MASONRY. 

A Guide to the Art of Stone Cutting. Comprising the Construction, Setting 
Out, and Working of Stairs, Circular Work, Arches, Niches, Domes, Penden- 
tives, Vaults, Tracery Windows, &c., &:c. For the Use of Students, Masons, 
and other Workmen. By William R. Purchase, Building Inspector to the 
Borough of Hove. Third Edition, with Glossary of Terms. Royal 8vo, 142 pp., 
with 52 Lithographic Plates, comprising nearly 400 separate Diagrams, 
cloth. ijiist Published. 7/6 

"Mr, Purchase's ' Practical Masonry ' will undoubtedly be found useful to all interested in 
this important subject, whether theoretically or practically. Most of the examples given are from 
actual work carried out, the diagrams being carefully drawn. The book is a practical treatise on 
the subject, the author himself having commenced as an operative mason, and afterwards acted as 
foreman mason on many large and important buildings prior to the attainment of his present 
position. It should be found of general utility to architectural students and others, as well as to 
those to whom it is specially addressed." — Joitnial o/the Royal Institute 0/ Bntish Architects. 

MODERN PLUMBlNa, STEAM AND HOT WATER 
HEATING. 

A New Practical Work for the Pkimber, the HeEtting Engineer, the Architect, 
and the Builder. By J.J. Lawler, Author of " American Sanitary Plumbing," 
S:c. With 284 Illustrations and Folding Plates. 4to, cloth. 

\Jnst Published. Net 21/- 

HEATINQ BY HOT WATER. 

With Information and Suggestions on the best Methods of Heating Public, 
Private and Horticultural Buildings. By Walter Jones. Second Edition. 

With 96 Illustrations, crown 8vo, cloth J^et 2/6 

"We confidently recommend all interested in heating by hot water to secure a copy of this 
valuable little treatise." — The Plumber and Decorator. 

CONCRETE: IT5 NATURE AND U5E5. 

A Book for Architects, Builders, Contractors, and Clerks of Works. By 
George L. Sutcliffe, A.R.I. B. A. 350 pp., with numerous Illustrations, 
Crown 8vo, cloth . 7/6 
" The author treats a difficult subject in a lucid manner. The manual fills a long-felt gap. 
It is careful and exhaustive ; equally useful as a student's guide and an architect's book of 
reference."— y£JKr«a/ 0/ the Royal Institute 0/ British Architects. 

" There is room for this new book, which will probably be for some time the standard work 
on the subject for a builder's purpose." — Glasgow Herald. 

LOCKWOOD'S BUILDER'5 PRICE BOOK for ipoi. 

A Comprehensive Handbook of the Latest Prices and Data for Builders, 
Architects, Engineers, and Contractors. Re-constructed, Re-written, and 
Greatly Enlarged. By Francis T. W. Miller. 800 closely-printed pages, 
crown 8vo, cloth 4/0 

"This book is a very useful one, and should find a place in every English office connected 
with the building" and engineering professions." — Industries, 

" An excellent book of reference." — Architect. 

" In its new and revised form this Price Book is what a work of this kind should be — compre- 
hensive, reliable, well arranged, legible, and well hound."— British Architect, 
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THE DECORATIVE PART OP CIVIL ARCHITECTURE. 

By Sir William Chambers, F.R.S. With Portrait, Illustrations, Notes, and 
an Examination of Grecian Architecture, by Joseph Gwilt, F.S.A. 
Revised and Edited by W. H. Leeds. 66 Plates, 4to, cloth . -21/0 

THE MECHANICS OF ARCHITECTURE. 

A Treatise on Applied Mechanics, especially Adapted to the Use of Architects. 
By E. W. Tarn, M.A., Author of " The Science of Building," &c. Second 
Edition, Enlarged. Illustrated with 125 Diagrams. Crown 8vo, cloth T/6 
" The book is a very useful and helpful manual of architectural mechanics, " — BiiUdc}-. 

A HANDY BOOK OF VILLA ARCHITECTURE. 

Being a Series of Designs for Villa Residences in various Styles. With 
Outline Specifications and Estimates. By C. Wickes, Architect. 6r Plates, 

4to, half-morocco, gilt edges £1 11s. 6d. 

' ' The whole of the desigTis bear evidence of their being the work of an artistic architect, and 
they will prove very valuable and suggestive." — Building News. 

THE ARCHITECT'5 QUIDE. 

Being a Text-book of Useful Information for Architects, Engineers, Surveyors, 
* Contractors, Clerks of Works, &c., &c. By Frederick Rogers, Architect. 
Third Edition. Crown Svo, cloth 3/6 

ARCHITECTURAL PERSPECTIVE. 

The whole Course and Operations of the Draughtsman in Drawing a Large 
House in Linear Perspective. Illustrated by 43 Folding Plates. By F. 0. 
Ferguson. Second Edition, Enlarged. Svo, boards .... 3/6 

" It is the most intelligible of the treatises on this ill-treated subject that I have met with," — 
E. INGRESS BELL, ESQ., R.I.B.A. yoMwia:. 

PRACTICAL RULE5 ON DRAWING. 

For the Operative Builder and Young Student in Architecture. By George 
Pyne. 14 Plates, 4to, boards 7/6 

MEASURING AND VALUING ARTIFICER'S WORK 

(The Student's Guide to the Practice oO- Containing Directions for taking 
Dimensions, Abstracting the same, and bringing the Quantities into Bill, with 
Tables of Constants for Valuation of Labour, and for the Calculation of Areas 
and Solidities. Originally edit:;d by E, Dobson, Architect. With Additions 
by E. W. Tarn, M,A. Seventh Edition, Revised. With 8 Plates and 
63 Woodcuts. Crown Svo, cloth. \.Jj<si Published. 7/6 

" This edition will be found the most complete treatise on the principles of measuring and 
valuing artificer's work that has yet been published." — Buildi^ig News. 

TECHNICAL QUIDE, MEASURER, AND ESTIMATOR. 

For Builders and Surveyors. Containing Technical Directions for Measuring 
Work in all the Building Trades, Complete Specifications for Houses, Roads, 
and Drains, and an Easy Method of Estimating the parts of a Building 
collectively. By A. C. Beaton. Ninth Edition. Waistcoat-pocket size, 

gilt edges 1/6 

"No builder, architect, surveyor, or valuer should be without his 'Beaton.'" — Building JVeius. 

SPECIFICATIONS FOR PRACTICAL ARCHITECTURE. 

A Guide to the Architect, Engineer, Surveyor, and Builder. With an Essay 
on the Structure and Science of Modern Buildings. Upon the Basis of the 
Work by Alfred Bartholomew, thoroughly Revised, Corrected, and greatly 
added to by Frederick Rogers, Architect. Third Edition, Revised. Svo, 

cloth 1 5/0 

"The work is too well known to need any recommendation from us. It is one of the books 
with which every young architect must be equipped." — Architect. 

THE HOUSE=OWNER'S ESTIMATOR. 

Or, What will it Cost to Build, Alter, or Repair ? A Price Book for Un- 
professional People as well as the Architectural Surveyor and Builder. By 
J. D. Simon. Edited by F. T. W. Miller, A.R.I.B.A. Fifth Edition, 
Carefully Revised. Crown Svo, cloth. [Just Published. Net 3/6 

"In two years it will repay its cost a hundred times over." — Field. 
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THE PURIFICATION OF SEWAQE. 

Being a Brief Account of the Scientific Principles of Sewag;e Purification, and 
their Practical Application. By Sidney BarwisEj M.D. (Lond.)i M.R.C.S., 
D.P.H. (Camb.), Fellow of the Sanitary Institute, Medical Officer of Health 
to the Derbyshire County Council. Crown 8vo, cloth. [Just PublisJied. 5/0 
" ' Wliat process shall we adopt to purify our sewage S ' This question has rarely been treated 

from so many points of view in one book. This volume teems with practical hints, which show the 

intimate knowledg-e the author has of his subject." — The Engifieer. 

WATER AND ITS PURIFICATION. 

A Handbook for the Use of Local Authorities, Sanitary Officers, and others 
interested in Water Supply. By S. Rideal, D.Sc. Lond., F.I.C. With 
numerous Illustrations and Tables. Crown 8vo, cloth, [/wsi Published. *7/6 
"Dr. Rideal's book is both interesting' and accurate, and contains a most useful Hsit7ni of 
the latest knowledge upon Che subject of which it treats."— 7"A« Etii^ineer. 

RURAL WATER SUPPLY. 

A Practical Handbook on the Supply of Water and Construction of Water- 
works for Small Country Districts. By Allan Greenwkll, A.M.I.C.E., 
andW. T. Curry, A.M.I.C.E. Revised Edition. Crown 8vo, cloth S/Q 
"We conscientiously recommend it as a yery useful book for those concerned in obtaining 
water for small districts, giving; a great deal of practical information in a small compass."— i?«i7rf£?'. 

THE WATER SUPPLY OF CITIES AND TOWNS. 

By William Humcer, A.M. Inst. C.E., and M.Inst. M.E. Imp. 4to, half- 
bound morocco. (See page II.) ^ei £6 6S, 

THE WATER SUPPLY OF TOWNS AND THE CON- 
STRUCTION OF WATER-WORKS. 

By Professor W. K. Burton, A.M. Inst. C.E. Second Edition, Revised 

and Extended. Royal 8vo, cloth. (See page lo.) .... 25/0 

WATER ENQINEERINQ. 

A Practical Treatise on the Measurement, Storage, Conveyance, and Utilisa- 
tion of Water for the Supply of Towns. By C. Slagg, A.M. Inst. C.E. 7/6 

SANITARY WORK IN SMALL TOWNS AND VILLAGES. 

By Charles Slagg, A. M. Inst. C.E. Crown 8vo, cloth . . . 3/0 

SANITARY ARRANGEMENT OF DWELLING-HOUSES. 

By A. J. Wallis-Tayler, A.M.Inst.C.E. Crown 8vo, cloth . . 2/6 

MODERN PLUMBING, STEAM AND HOT WATER 
HEATING. 

A New Practical Work for the Plumber, the Heating Engineer, the Architect,^ 
and the Builder. By J. J. Lawlek, Author of "American Sanitarj- Plumbing," 
&c. With 284 Illustrations and Folding Plates. 4to, cloth. 

[ yi<j< Arf/iVifrf (see page 25). Met 21/- 

PLUMBING. 

A Text-book to the Practice of the Art or Craft of the Plumber. By W. P. 
BuCHAN, R.P. Eighth Edition, Enlarged. Crown 8vo, cloth . . 3/6 

VENTILATION. 

A Text-book to the Practice of the Art of Ventilating Buildings. By W. P. 
BucHAN, R.P. Crown 8vo, cloth 3/6 

THE HEALTH OFFICER'S POCKET=BOOK. 

A Guide to Sanitary Practice and Law. For Medical OfBcers of Health, 
Sanitary Inspectors, Members of Sanitary Authorities, &c. By Edward 
F. WiLLOUGHBV, M.D. (Lond.), &c. Fcap. 8vo, cloth . . . . 7/6 
" A mine of condensed information of a pertinent and useful kind on the various subjects of 

which it treats. The ditfereut subjects are succinctly but fully and scientiiically dealt with, —i/u 

Lancet. 
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CARPENTRY, TIMBER, &c. 



THE ELEMENTARY PRINCIPLES OF CARPENTRY. 

A. Ip"'.'^''^'^ °" '''^ Pressure and Equilibrium of Timber Framing, tbe Resistance 
of Timber, and the Construction of Floors, Arches, Bridges, Roofs Uniting 
Iron and Stone with Timber, &c. To which is added an Essay on the Nature 
• r. ■^'^P'"''"^^! Timber, &c., with Descriptions of the Icinds of Wood used 
m Building ; also numerous Tables of the Scantlings of Timber for different 
purposes, the Specific Gravities of Materials, &c. By Thomas Tredgold, C.E 
With an Appendix of Specimens of Various Roofs of Iron and Stone Illus- 
trated. Seventh Edition, thoroughly Revised and considerably Enlarc^ed by 

E. Wyndham Tarn, IM.A., Author of "The Science of Building/' &c 
With 6i Plates, Portrait of the Author, and several Woodcuts. In One larffe 
Vol., 4to, cloth 25/0 

II Ought to be in every architect's and every builder's library, "—Builder. 

"A work whose monumental excellence must commend it wherever skilful carnentrv is 

pSSTe'if Jr'^at tefcTl^"^^^^^^^^^^^ '""=' 

WOODWORKINQ MACHINERY. 

Construction. With Hints on the Management of Saw 
Mills and the Economical Conversion of Timber. Illustrated with Examples 
of Recent Designs by leading English, French, and American Engineers. By 
M. Po^VIS Bale, A.M.Inst.C.E., M.I.M.E. Second Edition, Revised, 
with large Additions, large crown 8vo, 440 pp., cloth .... 9/0 
I k" 1 evidently an eipert on the subject, and he has collected so much information 

that his book is all-sufficient for builaers and others engaged in the conversion of timber "—Architect 
the most comprehensive compendium of wood-working machinery we have seen The 
author is a thorough master of his subject. "—Builtiing- Nttus, 

SAW MILLS. 

Their Arrangement and Management, and the Economical Conversion of 
Timber. By M. Powis Bale, A.M.Inst.C.E. Second Edition, Revised 
Crown 8vo, cloth. Published. 1 0/6 

" The administration of a large salving establishment is discussed, and the subject examined 
trom a hnancial standpoint. Hence the size, shape, order, and disposition of saw mills and the like 
are gone into in detail, and the course of the timber is traced from its reception to its delivery in its 
converted state. We could not desire a more complete or practical treatise. "—,ff«i7(^r. 

THE CARPENTER'S GUIDE. 

Or, Book of Lines for Carpenters; comprising all the Elementary Principles 
essential for acquiring a knowledge of Carpentrj'. Founded on the late Peter 
Nicholson's standard work. A New Edition, Revised by Arthur Ashpitel 

F. S.A. Together with Practical Rules on Drawing, by George Pvne' 
With 74 Plates, 4to, cloth £-] \ g_ 

A PRACTICAL TREATISE ON HANDRAILINQ. 

Showing New and Simple Methods for Finding the Pitch of the Plank, Drawing 
the Moulds, Bevelling, Jointing-up, and Squaring the Wreath. By George 
CoLUNGS. Second -Edition, Revised and Enlarged, to which is added 
A Treatise on Stair-building. With Plates and Diagrams . . 2/6 
"Will be found of practical utility in the execution of this difficult brancli ofjoinery."— iSajVi&r 

.V -J Almost every difficult phase of this somewhat intricate branch of joinery is elucidated bv 

the aid of plates and explanatory letterpress. "—Furfciturc Gazette. 

CIRCULAR WORK IN CARPENTRY AND JOINERY. 

A Practical Treatise on Circular Work of Single and Double Curvature By 
George Collings. With Diagrams. Third Edition, i2mo, cloth . 2/6 

.1 » "S'^s"^"? example of what a book of this kind should be. Cheap in price, dear n 

deiinition, and practical in the examples selected."— .ff;rt7rfer. f h . 

THE CABINET=MAKER'S GUIDE TO THE ENTIRE 

CONSTRUCTION OF CABINET WORK. 

By Richard Bitmead. Illustrated with Plans, Sections and Working 
Drawings. Crown 8vo, cloth. ljust Published. 2/6 
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HANDRAILINQ COMPLETE IN EIGHT LESSONS. 

On the Square-Cut System. By J. S. Goldthorp, Head of Building 
Department, Halifax Technical School. With Eight Plates and over 150 

Practical Exercises. 4to, cloth 3/6 

" Likely to be of considerable value to joiners and others who take a pride in good work. 

The arraiigemeiit of the book is excellent. We heartily commend it to teachers and students "— 

Timber Trades Journal. 

TIMBER MERCHANTS and BUILDER'S COMPANION. 

Containing New and Copious Tables of the Reduced Weight and Measure- 
ment of Deals and Battens, of all sizes, from One to a Thousand Pieces, and 
the relative Price that each size bears per Lineal Foot to any given Price per 
Petersburgh Standard Hundred ; the Price per Cube Foot of Square Timber 
to any given Price per Load of 50 Feet, &c., &c. By William Dowsing. 
Fourth Edition, Revised and Corrected. Crown 8vo, cloth , . . 3/0 
"We are glad to see a fourth edition of these admirable tables, which for correctness and 
simplicity of arrangement leave nothing to be desired," — Timber Trades Journal, 

THE PRACTICAL TIMBER MERCHANT. 

A Guide for the Use of Building Contractors, Surveyors, Builders, &c., 
comprising useful Tables for all purposes connected with the Timber Trade, 
Marks of Wood, Essay on the Strength of Timber, Remarks on the Growth of 
Timber, &c. By W. Richardson. Second Edition. Fcap. 8vo, cloth . 3/6 

" Contains much valuable information for timber merchants, builders, foresters, and all 
others connected with the growth, sale, and manufacture of timber." — Journal 0/ Forestry. 

PACKING=CASE TABLES. 

Showing the number of Superficial Feet in Boxes or Packing-Cases, from six 
inches square and upwards. By W. Richardson, Timber Broker. Third 

Edition. Oblong 4to, cloth . 3/6 

"Invaluable labour-saving tables," — Ironmoitger. 

GUIDE TO SUPERFICIAL MEASUREMENT. 

Tables calculated from i to 200 inches in length by i to 108 inches in breadth. 
For the use of Architects, Surveyors, Engineers, Timber Merchants, 
Builders, &c. By James Hawkings. Fourth Edition. Fcap., cloth. 3/6 
" A useful collection of tables to facilitate rapid calculation of surfaces. The exact area of 
any surface of which the limits have been ascertained can be instantly determined. The book will 
be found of the greatest utility to all engaged in building operations."— .Scc^wiaw. 

PRACTICAL FORESTRY. 

And its Bearing on the Improvement of Estates. By Charles E. Curtis, 
F. S. I. , Professor of Forestry, Field Engineering, and General Estate 
Management, at the College of Agriculture, Downton. Second Edition, 
Revised. Crown 8vo, cloth. [/«si Published. 3/6 

Summary of Contents: —prefatory Remarks, — Objects of planting.— 
Choice of a forester.— Choice of soil and Site.— laying Out of land for 
plantations.— preparation of the ground for planting. —drainage.— plant- 
ING.— DISTANCES AND DISTRIBUTION OF TREES IN PLANTATIONS.—TREES AND GROUND 

GAME.— Attention after Planting.— Thinning of plantations ~ Pruning of 
Forest trees,— Realization.— Methods of Sale.— Measurement of Timber.— 
Measurement and Valuation of Larch Plantation,— Fire Lines.— Cost of 
planting. 

"Mr. Curtis has in the course of a series of short pithy chapters afforded much informa- 
tion of a useful and practical character on the planting and subsequent treatment of trees."— 
Illustrated Carpenter and Builder. 

THE ELEMENTS OF FORESTRY. 

Designed to afford Information concerning the Planting and Care of Forest 
Trees for Ornament or Profit, with suggestions upon the Creation and Care of 
Woodlands, By F. B. Hough, Large crown 8vo, cloth . . .1 0/0 

THE TIMBER IMPORTER'S, TIMBER MERCHANT'S, 
AND BUILDER'S STANDARD GUIDE. 

By Richard E. Grandy. Comprising : — An Analysis of Deal StandardSj 
Home and Foreign, with Comparative Values and Tabular Arrangements for 
fixing Net Landed Cost on Baltic and North American Deals, including all 
intermediate Expenses, Freight, Insurance, &c. ; together with copious Informa- 
tion for the Retailer and Builder. Third Edition. lamo, cloth . . 2/0 
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5CH00L OF PAINTING FOR THE IMITATION OF 

WOODS AND MARBLES. 

As Taught and Practised by A. R. Van der Burg and P. Van der Burg, 
Directors of the Rotterdam Painting Institution. Royal folio, i8J by 12^ in., 
Illustrated with 24 full-size Coloured Plates ; also 12 plain Plates, comprising 
154 Figures. Third Edition, cloth. { J Kst Published. £1 lis. 6d. 

List of plates :— i. Various tools Required for wood painting.— 2, 3. Walnut ; 
preliminary stages of graining and finished specimen.— 4. tools used for 
Marble Painting and method of Manipulation.— 5, 6. St. Remi marble ; 
Earlier Operations and Finished specimen. — 7. Methods of sketching 
Different Grains, knots, &c.— s, 9. ash : Preliminary Stages and Finished 
Specimen.— 10. methods of sketching marble Grains.— n, 12. Breche marble; 
Preliminary Stages of Working and Finished specimen.— 13. maple ; Methods 
OF Producing the Different Grains.— 14, 15. Bird's-eye Maple; preliminary 
Stages and Finished Specimen.— 16. Methods of Sketching the Different 
Species of white Marble.— 17, 18. white Marble; Preliminary Stages of 
Process and Finished Specimen.— 19. mahogany; Specimens of Various Grains 

AND methods of MANIPULATION. —20, 21, MAHOGANY ; EARLIER STAGES AND 

Finished specimen.— 22, 23, 24. Sienna Marble; Varieties of Grain, Preliminary 
stages and finished specimen.— 25, 26, 27. juniper wood; methods of pro- 
ducing grain, &c. ; preliminary stages and finished specimen.— 28, ag, 30. vert 

DE MER MARBLE; VARIETIES OF GRAIN AND METHODS OF WORKING, UNFINISHED 

AND Finished specimens.— 31, 32, 33. Oak ; Varieties of Grain, Tools employed 

AND methods OF MANIPULATION, PRELIMINARY STAGES AND FINISHED SPECIMEN.— 
34, 35, 36- WAULSORT MARBLE; VARIETIES OF GRAIN, UNFINISHED AND FINISHED 

Specimens. 

" Those who desire to attain skill in the art of painting woods and marbles will find advantage 
In consulting this book, . . . Some of the Working Men's Cluijs should give their young men 
the opportunity to study it." — Builder. 

"A comprehensive guide to the art. The explanations of the processes, the manipulation 
and management of the colours, and the beautifully executed plates will not be the least valuable to 
the student who aims at making his work a faithful transcript of nature." — Bttilding Neivs. 

"Students and novices are fortunate who are able to become the possessors of so noble a 
work." — The Architect. 



ELEMENTARY DECORATION. 

A Guide to the Simpler Forms of Everyday Art. Together with PRACTICAL 
HOUSE DECORATION. By James W. Facey. With numerous Illus- 
trations. In One Vol., strongly half-bound 5/0 



H0U5E PAINTING, GRAINING, MARBLING, AND 
SIGN WRITING. 

A Practical Manual of. By Ellis A. Davidson. Eighth Edition. With 
Coloured Plates and Wood Engravings, izmo, cloth boards . . . 6/0 
"A mass of information of use to the amateur and of value to the practical man." — English 
Mechanic. 



THE DECORATOR'S ASSISTANT. 

A^ Modern Guide for_ Decorative Artists and Amateurs, Painters, Writers, 
Gilders, &c. Containing upwards of 600 Receipts, Rules, and Instructions ; 
with a variety of Information for General Work connected with every Class of 
Interior and Exterior Decorations, &c. Seventh Edition. 152 pp., cr, 8vo. 1/0 
" Full of receipts of value to decorators, painters, gilders, &c. The book contains the gist of 

larger treatises oh colour and technical processes. It would be difficult to meet with a. work so full 

of varied information on the painter's art." — Building News, 



MARBLE DECORATION 

And the Terminology of British and Foreign Marbles. A Handbook for 
Students. By George H. Blagkove, Author of " Shoring and its Applica^ 
tion," Sec With 28 Illustrations. Crown 8vo, cloth .... 3/6 

" This most useful and much wanted handbook should be in the hands of every architect and 
hu\X6.&v." —Building World. 

■'A carefully and usefully written treatise ; the work is essentially practical."— 5f£)^.s-wa«. 
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DELAMOTTE'S WORKS ON ALPHABETS AND 
ILLUMINATION. 



ORNAMENTAL ALPHABETS, ANCIENT & MEDIEVAL. 

From the Eighth Century, with Numerals ; including Gothic, Church-Text, 
large and small, German, Italian, Arabesque, Initials for Illumination, 
Monograms, Crosses, &c., &c., for the use of Architectural and Engineering 
Draughtsmen, Missal Painters, Masons, Decorative Painters, Lithographers, 
Engravers, Carvers, &c., &c. Collected and Engraved by F. Delamotte, and 
printed in Colours. New and Cheaper Edition. Royai 8vo, oblong, 

ornamental boards 2/6 

" For those who insert enamelled sentences round gilded chalices, who blazon shop legends 

over shop-doors, who letter church walls with pithy sentences from the Decalogue, this book will be 

useful." — Athencsttm. 

MODERN ALPHABETS, PLAIN AND ORNAMENTAL. 

Including German, Old English, Saxon, Italic, Perspective, Greek, Hebrew, 
Court Hand, Engrossing, Tuscan, Riband, Gothic, Rustic, and Arabesque ; 
with several Original Designs, and an Analysis of the Roman and Old English 
Alphabets, large and small, and Numerals, for the use of Draughtsmen, 
Surveyors, Masons, Decorative Painters, Lithographers, Engravers, Carvers, 
&c. Collected and Engraved by F. Delamotte, and printed in Colours. 
New and Cheaper Edition. Royal Svo, oblong, ornamental boards . 2/6 
" There is comprised in it every possible shape into which the letters of the cdphabet and 

numerals can be formed, and the talent wliich has been expended in the conception of the various 

plain and ornamental letters is vondQriuV Siajidard. 

MEDIyCVAL ALPHABETS AND INITIALS FOR 

ILLUMINATORS. 

By F. G. Delamotte. Containing 21 Plates and Illuminated Title, printed 
in Gold and Colours. With an Introduction by J. Willis Brooks. Fourth 
and Cheaper Edition. Small 4to, ornamental boards .... 4/0 
"A volume in which the letters of the alphabet come forth glorified in gilding and all the 
colours of the prism intenvoven and intertwined and intermingled." — 

A PRIMER OF THE ART OF ILLUMINATION. 

For the Use of Beginners ; with a Rudimentary Treatise on the Art, Practical 
Directions for its Exercise, and Examples taken from Illuminated MSS., 
printed in Gold and Colours. By F. Delamotte. New and Cheaper 

Edition. Small 4to, ornamental boards 6/0 

" The examples of ancient MSS. recommended to the student, which, with much good sense, 

the author chooses from collections accessible to all, are selected with judgment and knowledge as 

well as taste." — Athentzutn. 

THE EMBROIDERER'S BOOK OF DESIGN. 

Containing Initials, Emblems, Cyphers, Monograms, Ornamental Borders, 
Ecclesiastical Devices, Medieval and Modern Alphabets, and National 
Emblems. Collected by F. Delamotte, and printed in Colours. Oblong 

royal Svo, ornamental wrapper 1/6 

"The book will be of great assistance to ladies and young children who are endowed with 
the art of plying the needle in this most ornamental and useful pretty \voTk."~£ast An^£ia?i Times. 



INSTRUCTIONS IN WOOD=CARVING FOR AMATEURS. 

With Hints on Design. By A Lady. With 10 Plates. New and Cheaper 

Edition. Crown Svo, in emblematic wrapper 2/0 

" The handicraft of the wood-carver, so well as a book can impart it, may be learnt from ' A 
Lady's ' publication." — Aihentsicm. 

PAINTING POPULARLY EXPLAINED. 

By Thomas John Gullick, Painter, and John Times, F.S.A. Including 
Fresco, Oil, Mosaic, Water-Coloiu:, Water-Glass, Tempera, Encaustic, 
Miniature, Painting on Ivory, Vellum, Pottery, Enamel, Glass, &c. Fifth 

Edition. Crown Svo, cloth 5/0 

Adopted as a Prize Book at South Kensington. 
"Much may be learned, even by those who fancy they do not require to be taught, from the 
careful perusal of this unpretending but compreliensive treatise."— 
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NATURAL SCIENCE, &c. 
THE VISIBLE UNIVERSE. 

Chapters on the Origin and Construction of the Heavens. By I. E. Gore, 
L^tliktts"'Se^;li::ctr^' ^'^^ byeStenLWrg 

recantWppea°?d^n'^'Stn^T/'°n;^^ S^cS 'ta metLTff? o„ astronomical science that have 
the styie ji^L dear and attraSivfihati t S §e a^ aSentat'e and S ^^H^hi^ T,!.' '° 'T"'' 

STAR GROUPS. 

A Student's Guide to the Constellations. By J. Ellard Gore, F.R.A S 

AN ASTRONOMICAL GLOSSARY. 

Or, Dictionary of Terms used in Astronomy. With Tables of Data and T 

F R IT Au L?"' " The V-'"f , St?"^' ^.l^r'^ Br}. E?^1''hd" GoS 
J.ti.A.b., Author of The Visible Universe," &c. Small crown 8vo, cloth. 

advanced sru?e„"ts'^-""V",°^ "^^^^^ ''"^"".on^y. and not to be despised by ^ife 
astrono4c\°X';?5J?Ai,i,-„k''' °' '^Wes of 

THE MICROSCOPE. 

ilid^tr%"S?TnTF^f'"''^rr'W-'"'='"''="STechm Photo-micrography, 
Mid the Past and Future of the Microscope. By Dr. Henri van Heurck 

fy'wvNNE^E teR"=i%°? Edition! rdV^anslaS 

imp. 8™, cloth' ^-^-S- 400 pp., with upwards of 250 Woodcuts, 

ASTRONOMY. 

JtrnJLij!"""^ """P" ''^'^ "^""f^y ^-ii'^d, and a capital book for' begiilners.'- 

^"^ '° requirements of the present tbne by Mr. Lynn'- 

A MANUAL OF THE MOLLUSCA. 

FGs''"w?t'i ^'"f =ind Fo.ssil Shells. By S. P. Woodward, A.L.S., 
il.tj.b. With an Appendix on Recent and Fossil CoNCHOLorirAT 
Discoveries, by Ralph Tate, A.L.S., F.G.S. Wit^h 2° Plates ^d 
upwards of 300 Woodcuts. Reprint of Fo'urth Edition ("sSo).^ Sown 8™^ 

"A most valuable storehouse of conch'ologicai and geological 'infarmation."-S„W.« cJl^ 

THE TWIN RECORDS OF CREATION. 

%'i:w??.rA^Sr'^8vo'c'loth"'^" ""-""^ ^"-^ ^---f"' Concord. 

the ar^m|S=of aoTe'tr°^^^^^^^ *P°-s very inclusively of 

shirked, and no sophistn- is left unexposed. ^° "'ftculty 's 
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HANDBOOK OF MECHANICS. 

By Dr. Lardner. Enlarged and re-written by Benjamin Loewy, F.R.A.S. 

378 Illustrations. Post 8vo, cloth , 6/0 

" The perspicuity of the original has been retained, nnd ciiapters which had become obsolete 
have been replaced by others of more modern character. The explanations throughout are 
studiously popular, and care has been taken to show the application of the various branches ef 
physics to the industrial arts, and to the practical business oflife."— JeurnaL. 

HANDBOOK OF HYDROSTATICS AND PNEUMATICS. 

By Dr. Lardner. New Edition, Revised and Enlarged by Benjamin LoEwv, 
F.R.A.S. With 236 Illustrations. Post 8vo, cloth .... 5/0 
"For those 'who desire to attain an accurate knowledge of physical science without the 
profound methods of mathematical investigation,' this work is well adapted. "—CA«?«im/ Neius. 

HANDBOOK OF HEAT. 

By Dr. Lardner. Edited and re-written by Benjamin Loewy, F.R.A.S., &c. 

J17 Illustrations. Post 8vo, cloth 6/0 

"The style is always clear and precise, and conveys instruction without leaving any cloudiness 
or lurking doubts —Engineering . 

HANDBOOK OF OPTICS. 

By Dr. Lardner. New Edition. Edited by T. Olver Harding, B. A. Lond. 

With 29S Illustrations. Small 8vo, 448 pp., cloth 5/0 

"Written by one of tlie ablest English scientific writers, beautifully and elaborately illustrated.' 
— Mechattics' Mai;azi}te. 

ELECTRICITY. MAGNETISM, AND ACOUSTICS. 

By Dr. Lardner. Edited by Geo. Carey Foster, B.A., F.C.S. With 

400 Illustrations. Small Svo, cloth 5/0 

" The book could not have been entrusted to any one better calculated to preserve the terse 

and lucid style of Lardner, while correcting his errors and bringing up his work to the present 

state of scientific knowledge."— /"f/^i^iiJ- Scie7ice Revierw. 

HANDBOOK OF ASTRONOMY. 

By Dr. Lardner. Fourth Edition. Revised and Edited by Edwin Dunkin, 
F.R.A.S., Royal Observatory, Greenwich. With 38 Plates and upwards of 

100 Woodcuts. 8vo, cloth 9/6 

"Probably no other book contains the same amount of information in so compendious and 
well arranged a fonn— certainly none at the price at which this is offered to the pubUc,"—.,^Me«i?j«M. 

" We can do no other than pronounce this work a most valuable manual of astronomy, and 
we strongly recommend it to all who wish to acquire a general— but at the same time correct- 
acquaintance with this sublime science."— giiar/^r/j' journal of Science. 

MUSEUM OF SCIENCE AND ART. 

Edited by Dr. Lardner. With upwards of 1,200 Engravings on Wood. In 
Six Double Volumes, £1 1s. in a new and elegant cloth binding ; or hand- 
somely bound in half-morocco . . . . £1 11s. 6c, 

"A cheap and interesting publication, alike informing and attractive. The papers combine 
subjects of importance and great scientific knowledge, considerable inductive powers, andapopular 
style of treatment."- -Spectator, 

Separate books formed frovi the above. 



Common Things Explained. 55. 
The Microscope. 25. cloth. 
Popular Geology, as. 6d. cloth. 
Popular Physics. 2s. 6d. cloth. 



Steam and its Uses. 25. cloth. 
Popular Astronomy. 4s. 6d. cloth. 
The Bee and White Ants. 2s. cloth. 
The Electric Telegraph, is. 6d. 



NATURAL PHILOSOPHY FOR SCHOOLS. 

By Dr. Lardner. Fcap. Svo 3/6 

" a very convenient class book for junior students in private schools."— ^nViJ-A Qnarter:y 
Review. 

ANIMAL PHYSIOLOGY FOR SCHOOLS. 

By Dr. Lardner. Fcap. 8vo 3.'6 

" Clearly written, well arranged, and excellently illustrated,"— Gari^e^Jtf?-' J Chronicle. 

THE ELECTRIC TELEGRAPH. 

By Dr. Lardner. Revised by E. B. Bright, F.R.A.S. Fcap. Svo. . 2/6 
" One of the most readable books extant on the Electric Telegraph."— .£«£-/iJ/t Meckajiic, 
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CHEMICAL MANUFACTURES, 
CHEMISTRY, &c. 



THE GAS ENGINEER'S POCKET-BOOK. 

Comprising Tables, Notes and Memoranda relating to the Manufacture, 
Distribution and Use of Coal Gas and the Construction of Gas Works. By 
H. O'Connor, A.M.inst.C.E., 450 pp., crown 8vo, fully Illustrated, leather. 

i Just Published. 1 0/6 

"The book contains a vast .Timount of information. The author gfoes consecutively tliroug-h 
the engineering details and practical methods involved in each of the different processes or parts 
of a gas-works. He has certainly succeeded in making a compilation of hard matters of fact 
absolutely interesting to read," — Gas World. 

" A useful work of reference for the gas engineer and all interested in lighting or heating by 
gas, while the analyses of the various descriptions of gas will be of value to the technical chemist. 
All matter in any way connected with the manufacture and use of gas is dealt with. Tlie book has 
evidently been carefully compiled, and certainly constitutes a useful addirion to gas literature."— 
Builder. 

"The volume contains a great quantity of specialised information, compiled, we believe, from 
trustworthy sources, which should make it of considerable value to those for whom it is specifically 
produced. " — Engineer. 

LiaHTlNG BY ACETYLENE 

Generators, Burners, and Electric Furnaces. By William E. Gibbs, M.E. 
With 66 Illustrations. Crown 8vo, cloth. [Just Published. 7/6 

ENGINEERING CHEMISTRY. 

A Practical Treatise for the Use of Analytical Chemists, Engineers, Iron 
Masters, Iron Founders, Students and others. Comprising Methods of Analysis 
and Valuation of the Principal Materials used in Engineering Work, with 
Analyses, Examples and Suggestions. By H. J. Phillips, F.I.C, F.C.S. 
Second Edition, Enlarged. Crown 8vo, 400 pp., with Illustrations, cloth 1 0/6 
"In this work the author has rendered no small service to a numerous body of practical 
men. . . . The analytical methods may be pronounced most satisfactory, being as accurate as the 
despatch required of engineering chemists uerimt?,."— Chemical Ne^us. 

" Full of good tilings. As a handbook of technical analysis, it is very welcome."— -Builder. 
"The analytical methods given are, as a whole, such as are likely to give rapid and trust- 
worthy results in experienced hands. . . . There is much excellent descriptive matter in the work, 
the chapter on ' Oils and Lubrication' being specially noticeable in this respect."— £H£ineer. 

N1TR0=EXPL05IVES. 

A Practical Treatise concerning the Properties, Manufacture, and Analysis 
of Nitrated Substances, including the Fulminates, Smokeless Powders, and 
Celluloid. By P. G. Sanford, F.I.C, Consulting Chemist to the Cotton Powder 
Company, &c. With Illustrations. Crown 8vo, cloth. [Just Published. 9/0 
"Any one having the requisite apparatus and materials could make nitro-glycerine or gun- 
cotton, to say nothmg of other e::plosives, by the aid of the instructions in this volume This is 
one of the very few text-books in which can be found just what is wanted. Mr. Sanford goes 
through the whole list of explosives commonly used, names any given explosive, and tells us of what 
It IS composed and how it is manufactured. The book is excellent throughout."— Engineer. 

A HANDBOOK ON MODERN EXPLOSIVES. 

A Practical Treatise on the Manufacture and Use of Dynamite, Gun-Cotton, 
Nitro-Glycerine and other Explosive Compounds, including Collodion-Cotton. 
With Chapters on Explosives in Practical Application. By M. Eisslee, 
Mmmg Engmeer and Metallurgical Chemist. Second Edition, Enlarged. 
With ISO Illustrations. Crown 8vo, cloth. [Just Published. 1 2/6 

" UsefLil not only to tlie miner, but also to officers of both services to whom blasting and the 
use of e.'cplosives jreneraily may at any time become a necessary auxiUary."— A^aft^rc. 

DANQEROUS GOODS. 

Their Sources and Properties, Modes of Storage and Transport. With Notes 
and Comments on Accidents arising therefrom, together with the Government 
and Railway Classifications, Acts of Parliament, &c. A Guide for the Use of 
Government and Railway Officials, Steamship Owners, Insurance Companies 
and Manufacturers, and Users of Explosives and Dangerous Goods By 
H. Joshua Phillips, F.I.C, F.C.S. Crown 8vo, 374 pp., cloth . . 9/0 
" Merits a wide circulation, and an intelligent, appreciative study."— Chemical News. 
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A MANUAL OF THE ALKALI TRADE. 

Including the Manufacture of Sulphuric Acid, Sulphate of Soda, and Bleaching 
Powder. By John Lomas, Alkali Manufacturer, Newcastle-upon-Tyne and 
London. 390 pp. of Text. With 232 Illustrations and Working Drawings, 
Second Edition, with Additions. Super-royal 8vo, cloth , . £1 10s. 
" This book is written by a manufacturer for manufacturers. The working details of the most 
approved forms of apparatus are given, and these are accompanied by no less than 232 wood 
engravings, all of which may be used for the purposes of construction. Every step in the manu- 
facture is very fully described in this manual, and each improvement explained." — Atheiteztttn. 

" We find not merely a sound and luminous explanation of the chemical principles of the 
trade, but a notice of numerous matters which have a most important bearing on the successful 
conduct of alkali works, but which are generally overlooked by even experienced technological 
authors." — Chemical Review. 



THE BLOWPIPE IN CHEMISTRY, MINERALOGY, AND 
GEOLOGY. 

Containing all known Methods of Anhydrous Analysis, many Working 

Examples, and Instructions for Making Apparatus. By Lieut. -Colonel W. A. 

Ross, R.A., F.G.S. With 120 Illustrations. Second Edition, Enlarged. 

Crown 8vo, cloth 5/0 

"The student who goes conscientiously through the course of experimentation here laid down 
will gain a better insight into inorganic chemistry and mineralogy than if he had ' got up ' any of the 
best text-books of the day, and passed any number of examinations in their contents." — Chemical 
News. 



THE MANUAL OF COLOURS AND DYE-WARES. 

Their Properties, Applications, Valuations, Impurities and Sophistications. 
For the Use of Dyers, Printers, Drysalters, Brokers, &c. By J. W. Slater, 
Second Edition, Revised and greatly Enlarged. Crown 8vo, cloth . 7/6 
" A complete encyclopedia of the '>}iateria HnctoiHa. The infonnation given respecting each 
article is full and precise, and the methods of detennining the value of articles such as these, so 
liable to sophistication, are given with clearness, and are practical as well as valuable."— C/wwiiri 
and Dnt^gist, 

" There is no other work which covers precisely the same ground. To students preparmg 
for examinations in dyeing and printing it will prove exceedingly useful."— Ch£mical News. 



A HANDY BOOK FOR BREWER5. 

Being a Practical Guide to the Art of Brewing and Malting. Embracing the 
Conclusions of Modern Research which bear upon the Practice of Brewing. 
By Herbert Edwards Weight, M.A. Second Edition, Enlarged. Crown 
Svo, 530 pp., cloth. ljust Published. 1 2/6 

" May be consulted with advantage by the student who is preparing himself for examinational 
tests, while the scientific brewer will find in it a ristand of all the most important discoveries of 
modem times. The work is written throughout in a clear and concise manner, and the author 
takes great care to discriminate between vague theories and well-established facts." — Brewers^ 
journal. ... 

" We have great pleasure in recommending this handy book, and have no hesitation m saying 
that it is one of the best— if not the best— which has yet been written on the subject of beer-brewing 
in this country; it should have a place on the shelves of every brewer's library. "—Sr-C7fe?-j' 
Guardian. 

" Although the requirements of the student are primarily considered, an acquaintance of half- 
an-hour's duration cannot fail to impress the practical brewer with the sense of having found a 
trustworthy guide and practical counsellor in brewery matters."— Ch^micai Trade your?ial. 



FUEL5: 50LID, LIQUID, AND QASE0U5. 

Their Analysis and Valuation. For the Use of Chemists and Engineers. By 
H. J. Phillips, F.C.S., formerly Analytical and Consulting Chemist to the 
G.E. Rlwy. Third Edition, Revised and Enlarged. Crown Svo, cloth 2/0 
" Ought to have its place in the laboratory of every metallurgical estabUsliraent and wherever 
fuel Is used on a large scale." — Chemical New.'-, 
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THE ARTISTS' MANUAL OF PIGMENTS. 

Showing their Composition, Conditions of Permanency, Non-Permanency and 
Adulterations ; Effects in Combination with Each Other and with Vehicles • 
and the most Reliable Tests of Purity. By H. C. Standage. Crown 8vo. 2/6 
1 Ills work IS indeed tmtlti<m-in.pat-jo, and we can, with good conscience recommend it to 
all who come in contact with pigments, wliether as makers, dealers, or users. "-SjSTS^i. 

A POCKET=BOOK OF MENSURATION AND QAUQINQ. 

Containing Tables, E.u!es, and Memoranda for Revenue Officers, Brewers 
Spirit Merchants &c. By J. B. Mant, Inland Revenue. Second Edition, 

Revised. i8mo, leather A\Ci 

™.„f f"^ useful book is adapted to the requircmenls'of tli4 Inland Revenue Depart- 

ment, and will be a favourite book of reference."— Cxz-i/ia?!. 

" Should be in the hands of every practical hxevrer,"—Srewers' yoitrnal. 



INDUSTRIAL ARTS, TRADES, AND 
MANUFACTURES. 



TEA MACHINERY AND TEA FACTORIES. 

A Descriptive Treatise on the Mechanical Appliances required in"'the 
Cultivation of the Tea Plant and the Preparation of Tea for the Market ' Bv 
A. J. Wallis-Tayler, A.M. Inst. C.E. Medium 8vo, 468 pp. With 21S 
Illustrations. [J,„t Published. Net 25/0 

SUMiMARY OF CONTENTS : — MECHANICAL CULTIVATION OR TlLLACF OR THU 

So:l.-plucking or gathering the Leaf.-tea FACTORms -The dress Nr 

MANUFACTURE, OR PREPARATION OP TEA BY MECHAN^AL 1IEAn4 -ASfpiCI AL 
WITHERING OF THE LEAF.- MACHINES FOR ROLLING OR CURUNG Tl-fp Le S 
FERMENTING PROCESS.-MACHINES FOR THE AUTOMATIC DRYING OR FIRING OF I HE 

Leaf.-Machines for Non-Automatic Drying or Firing of the I eaf -DryiSg 
OR firing Machines.- breaking or Cutting, and Sorting Machines -^Pack ng 

the TEA.-MEANS OF TRANSPORT ON TEA PLANtXtiONS.-MISCELLAOTOUS MACH^ 
AND JfPPARATUS -FINAL TREATMENT OF THE TEA.-TAELES AND MiMORrNDA 

t he subject of tea macliinery IS now one of the first interest to a large class of ueoDle to 
whom we strongly commend the volavan." -Chamber of Commerce youmai ' ' 

When tea planting was first introduced into the British possessions little, if anv machinerv 
was employed, but now its use is almost universal. This volumi contains a very fuVaccomit oTdS 
"'SS'^'^i'k "h'""^ .">'=Pf,?P" ""'fit °f ■•> factory, and also a description of the prSc™se° bes1 
earned out by this machinery."— yoi^r?;,!/ Society of Arts. uLc^seb uesi 

FLOUR MANUFACTURE. 

A Treatise on Milling Science and Practice. By Friedrich Kick, Imperial 
Reglerungsrath, Professor of Mechanical Technology in the Imperial German 
Poljrtechmc Institute, Prague. Translated from the Second Enlarged and 
Revised Edition with Supplement. By H. H. P. PowLES, Assoc. Memb 
institution of Civil Engineers. Nearly 400 pp. Illustrated with 28 Folding 
Plates, and 167 Woodcuts. Royal 8vo, cloth . . g-\ s_ 

-rv "-,7"^ valuable work is and wfll remain, the standard authority on the science of mming 
The miller wiio has read and digested this work will have laid the foundation, so to speak of a 
successful career ; he will have acquired a number of general principles which he can proceed to 
apply. In this handsome volume we at last have the accepted text-book of modem mUling in good 
sound English, which has htde, if any, trace of the German idiom."-77<« Af.V/er. m gooa, 

COTTON MANUFACTURE. 

A Manual of Practical Instruction of the Proce.sses of Opening, Carding 
Combing, Drawing, Doubling and Spinning of Cotton, the Methods of 
Dyeing, &c. For the Use of Operatives, Overlookers, and Manufacturers 
By John Listek, Technical Instructor, Pendleton. 8vo, cloth . . 7/6 
" A distinct advance in the literature of cotton manufacture."— I/^f/j^wtfrr 
It IS thoroughly rehable, fulfilling nearly all the requirements desired."— C/ai^oji; Herald. 

MODERN CYCLES. 

A Practical Handbook on their Construction and Repair. By A. J Wallis- 
Taylee, a. M. Inst. C. E. Author of " Refrigerating Machinery," &c With 
upwards of 300 Illustrations. Crown 8vo, cloth. [Just Published. 1 0/6 

The large trade that is done in the component parts of bicycles has placed in the way of 
men mechanically inclined extraordinary facilities for building bicycles for their own use The 
machines "-TIuFi^ld ^"''''^ ^^""^ '° ""^ufacture or repair of their own 

" A most comprehensive and up-to-date treatise." — The Cycle 

"A very useful book, which is quite entitled to rank as a standard work for students of cycle 
construction. — py/teehiis; ' 
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CEMENTS, PASTES, QLUES, AND QUMS. 

A Practical Guide to the Manufacture and Application of the various Aggluti- 
nants required in the Building, Metal-Working, Wood-Working, and Leather- 
Working Trades, and for Workshop, Laboratory or Office Use. With up\yards 
of Qoo Recipes and Formulas. By H. C. Standage, Chemist. Third Edition. 
Crown 8vo, cloth. Published. 2/0 

"We have pleasure in sneaking favourably of this volume. So far as we have had 
experience, which is not inconsiderable, this manual is ttustwoTt^y."—Athe}iaum. 

" As a revelation of what are considered trade secrets, this book will arouse an amount of 
curiosity among the large number of industries it touches."— Daily Chronicle. 



THE ART OF 50AP=MAKINQ. 

A Practical Handbook of the Manufacture of Hard and Soft Soaps, Toilet 
Soaps, &c. Including many New Processes, and a Chapter on the Recovery of 
Glycerine from Waste Leys. By Alx. Watt. Fifth Edition, Revised, with 
an Appendix on Modern Candlemaking. Crown 8vo, cloth . . -7/6 
"The work will prove very useful, not merely to the technological student, but to the 
practical soap boiler who wishes to understand the theory of his z.x\.."— Chemical News. 

"A thoroughly practical treatise on an art which has almost no literature m our language. 
We congratulate the author on the success of his endeavour to fill a void in English technical 
literature." — Nature. 

PRACTICAL PAPER=MAKINQ. 

A Manual for Paper-Makers and Owners and Managers of Paper-Mills. With 
Tables, Calculations, &c. By G. Clapperton, Paper-Maker. With Illus- 
trations of Fibres from Micro-Photographs. Crown 8vo, cloth . . 5/0 
" The author caters for the requirements of responsible mill hands, apprentices, &c., whilst 
his manual will be found of great service to students of technology, as weU as to veteran paper- 
makers and mill owners. The illustrations fonn an excellent feature. —The li'orld s Papier iraae 
Rexterw.^^ ^^^^^^^^^ everybody interested in the trade to get a copy of this thoroughly practical 
book." — Paper Maki}ig. 

THE ART OP PAPER=MAKINQ. 

A Practical Handbook of the Manufacture of Paper from Rags, Esparto, 
Straw, and other Fibrous Materials. Including the Manufacture of Pulp from 
Wood Fibre, with a Description of the Machinery and Appliances used. To 
which are added Details of Processes for Recovering Soda from Waste Liquors. 
By Alexander Watt, Author of " The Art of Soap-Making." With Illus- 
trations. Crown 3vo, cloth 7/6 

"It may be regarded as the standard work on the subject. The book is full of valuable 
information. The * Art of Paper-Making ' is in every respect a model of a text -book, either for a 
technical class, or for the private student."— Paper a7id Prinii}ii^ Trades Journal. 



A TREATISE ON PAPER. 

For Printers and Stationers. With an Outline of Paper Manufacture ; Complete 
Tables of Sizes, and Specimens of Different Kinds of Paper. By Richard 
Parkinson, late of the Manchester Technical School. Demy 8vo, cloth. 

ljust Published. 3/6 

THE ART OF LEATHER MANUFACTURE. 

Being a Practic.J Handbook, in which the Operations of Tanning, Currying, 
and Leather Dressing are fuliy Described, and the Principles of Tanning 
Explained, and many Recent Processes Introduced ; as also Methods tor the 
Estimation of Tannin, and a Description of the Arts of Glue Boiling,^ Gut 
Dressing, &c. By Alexander Watt, Author of " Soap-Making," &c. 

Fourth Edition. Crown 8vo, cloth • ^ 9/0 

"A sound comprehensive treatise on tanning and its accessories. The book is an eminently 

valuable producrion, which redounds to tlie credit of both author and publishers."— C/i«;«cii/ 

Rcoi£ii}. 

THE ART OF BOOT AND SHOE MAKING. 

A Practical Handbook, including Measurement, Last-Fitting, Cutting-Gut, 
Closing and Making, with a Description of the most approved Machinery 
Employed. By John B. Leno, late Editor of St. Crispin, and The Boot and 
Shoe-Maker. i2mo, cloth 2/0 
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WOOD ENQRAVINQ. 

A Practical and Easy Introduction to tlie Stiidj- of the Art. By W. N Browk 
i2mo, cloth -^jQ 

c„> ," The book is clear and complete, and will be useful to any one wanting to understand the 
first elements of the beautiful art of wood engraving."— Gru/Ajc. 

MODERN HOROLOGY, IN THEORY AND PRACTICE. 

Translated from the French of Claudius Saunier, ex-Director of the School 
of Horology at Macon, by JuLlEN Teipplin, F.R.A.S., Besancon Watch 
Manufacturer, and Edward Rigg, M.A., Assayer in the Royal Mint. With 
Seventy-eight Woodcuts and Twenty-two Coloured Copper Plates. Second 
Edition. Super-royal 8vo, cloth, £2 2s. ; half-calf . . . £2 10s. 
u iVT''?"' "? horological work in the English language at all to bo compared to this produc- 
tion of M. Saunier s for clearness and completeness. It is alike good as a guide for the student and 
as a reference for the experienced horologist and skilled workman."— ^oj-o/ti^iVa/ ^oicrtia/. 

_ "The latest, the most complete, and the most reliable of those literary productions to which 
contmental watchmakers are indebted for the mechanical superiority over their English brethren 
—in fact, tlie Book of Books, is M. Saunier's ' Treatise."'— froii/i<«afa»-, ye-iueller, atid Silversmith. 

THE WATCH ADJUSTER'5 MANUAL. 

A Practical Guide for the Watch and Chronometer Adjuster in Making, 
Springing, Timing and Adjusting for Isochronism, Positions and Temperatures. 
By C. E. Fritts. 370 pp., with Illustrations, 8vo, cloth . . .1 6/0 

THE WATCHMAKER'S HANDBOOK. 

Intended as a Workshop Companion for those engaged in Watchmaking and 
the Allied Mechanical Arts. Translated from the French of Claudius 
Saunier, and enlarged by Julien Tripplin, F.R.A.S., and Edward 
Rigg, M.A., Assayer in the Royal Mint. Third Edition. Svo, cloth. 9/0 
" Each part is truly a treatise m itself. The arrangement is good and the language is clear 
and concise. It is an .admirable guide for the young watchmaker."— 

"It is impossible to speak too highly of its excellence. It fulfils every requirement in a 
handbook intended for the use of a workman. Should be found in every workshop." — Watch and 
CLocktnakcr. 

A HISTORY OF WATCHES & OTHER TIMEKEEPERS. 

Ey James F. Kendal, M.B.H. Inst. Boards, 1/6; or cloth, gilt . 2/6 
" The best which has yet appeared on this subject in the Eng-lish \tiy\.^\xs.^q."— Industries. 
"Open the book where you may, there is interesting- matter in it concerning the ingenious 
devices of the ancient or modem \\oxo\x>^&x." Saturday Review. 

ELECTRO=DEPOSmON. 

A Practical Treatise on the Electrolysis of Gold, Silver, Copper, Nickel, and 
other Metals and Alloys. With Descriptions of Voltaic Batteries, Magneto 
and Dynamo- Electric Machines, Thermopiles, and of the Materials and 
Processes used in every Department of the Art, and several Chapters on 
. Electro-Metallurgy. Bjt Alexander Watt, Author of " Electro- 
Metallurgy," &c. Third Edition, Revised. Crown Svo, cloth . . 9/0 
"Eminently a book for the practical worker in electro-deposition. It contains practical 
descnptions of methods, processes and materials, as actually pursued and used in the workshop."— 
Engineer. 

ELECTRO=METALLURQY. 

Practically Treated. Ey Alexander Watt. Tenth Edition, including the 

most recent Processes. i2mo, cloth 3/6 

" From this book both amateur and artisan may learn everything necessary for the successful 
prosecution of electroplating. " — Iro7i. 

JEWELLER'S ASSISTANT IN WORKING IN GOLD. 

A Practical Treatise for Masters and Workmen, Compiled from the Experience 
of Thirty Years' Workshop Practice. By George E. Gee, Author of "The 

Goldsmith's Handbook," &c. Crown 8vo, cloth 7/6 

" This manual of technical education Is apparently destined to be a valuable auxiliar\' to a 
handicraft which is certainly capable of great improvement."— 77(e Ti^iies. 
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ELECTROPLATINQ. 

A Practical Handbook on the Deposition of Copper, Silver, Nickel, Gold, 
Aluminium, Brass. Platinum, &c., &c. By J. W. Urquhakt C.E. Fourth 
Edition, Revised. Crown 8vo, cloth. Published. 5/0 

"An excellent practical manual. "—£«.?:«■»«'"■".?•. „ „ , . 

" An excellent work, giving the newest mforraation. —Horolo^cac journaL. 

ELECTROTYPma. 

The Reproduction and Multiplication of Printing Surfaces and Works of Art 
by the Electro-Deposition of Metals. By J. W. Uequhart, C.E. Crown 8vo, 

cloth 

" The boot is thoroughly practical ; the reader is, therefore, conducted through the leading 

laws of electSy, th "n thrfugh the metals used by electrotypers, the apparatus, and the depositmg 

processes, up to the final preparation of the work.' -Art Journal. 

GOLDSMITH'S HANDBOOK. 

By Geoege E. Gee, Jeweller, &o. Fifth Edition. i2mo, cloth . . 3/0 
"A good, sound educator, and will be generally accepted as an zM'aonly.'-Horoln^cal 
jfaitrttal. 

SILVERSMITH'S HANDBOOK. 

By George E. Gee, Jeweller, &c. Third Edition, with numerous 11'"^'%- 

tions. r2mo, cloth ^ ^ 

"The chief merit of the work is its practical character. . .The workers m the trade wUl 
speedily discover its merits when they sit down to study M."-Engltsh Mechamc. 

*t* The above two worhs together, strongly half-bound, price 7s. 

SHEET METAL WORKER'S INSTRUCTOR. 

Comprising a Selection of Geometrical Problems and Practical Rules for 
Describing the Various Patterns Required by Zinc, Sheet-Iron, Copper, and 
Tin-Plate Workers. By Reuben Henry Warn. New Edition, Revised and 
greatly Enlarged by Joseph G. Horner, A.M.I.M.E Cro^vn 8vo, 254 pp^ 
with 430 Illustrations, cloth. Pnbhshed. 7/6 

BREAD & BISCUIT BAKER'S & SUQAR-BOILER'S 

ASSISTANT. 

Including a large variety of Modern Recipes. With Remarks on the Art of 
Bread-mlking. By Robert Wells. Third Edition. Crown Bvo, cloth . 2/0 
" A large number of wrinkles for the ordinary cook, as well as the •ai.^er."-Saturday Review. 

PASTRYCOOK & CONFECTIONER'S GUIDE. 

For Hotels, Restaurants, and the Trade in general, adapted also for Family 
Use. By R. Wells, Author of " The Bread and Biscuit Baker. Crown 8vo, 

cloth • 

" We cannot speak too highly of this really excellent work. In these days of keen competition 
our readers cannot do better than purchase this hook."— Saiers Tr7nts. 

ORNAMENTAL CONFECTIONERY. 

A Guide for Bakers, Confectioners and Pastrycooks ; including a variety of 
Modern Recipes, and Remarks on Decorative and Coloured Work. With 129 
Original Designs. By Robert Wells. Second Edition. Crown 8vo . 5/0 
"A valuable work, practical, and should be in the Ij'nds of every baker and confectiOM^^^ 

The illustrative designs arf alone worth treble the amount charged for the whole work. -Bake, 1 

Times. 

THE MODERN FLOUR CONFECTIONER, WHOLESALE 

AND RETAIL. . . ^ , 

Containing a large Collection of Recipes or Cheap Cakes, Biscuits, W'th 
remarks on the Ingredients Used in their Manufacture. By Robert Wells^ 
Author of " The Bread and Biscuit Baker," &c. Crown Svo, cloth . ZIO 
" The work is of a decidedly practical character, and in every recipe regard is had to economical 
working."— /V(;>-rA British Daily Mail 

RUBBER HAND STAMPS 

And the Manipulation of Rubber. A Practical Treatise on the Manufacture of 
Indiarubber Hand Stamps, Small Articles of Indiarubber, The Hekto^aph, 
Special Inks, Cements, and Allied Subjects. By T. O'Conor Sloane, A M 
Ph.D. With numerous Illustrations. Square Svo, cloth . . . O/U 



40 CROSBY LOCKWOOD &■ SON'S CATALOGUE. 



HANDYB00K8 FOR HANDICRAFTS. 

BY PAUL N. HASLUCK. 
Editor of " Work " (NewSeries), Author of "Lathe Work," " Milling Machines," &c. 

Crown 8vo, 144 pp., price is. each, 
c:.^,,^,''''"'" Handybooks have been written to supply information for Workmen 
■ "'"^ Amateurs m the several Handicrafts, on the actual Practice 0/ 
ttie WORKSHOP, and are intended to convey in plain language Technical Know- 
faSon "Jt ^nntlZf ^"tV^ , the'processes %np%yed, and then^f^^t- 
^:S\l°'i f- }' '^™« are used; workshop practice is fully explained ■ 

processes " ^"^ ^ Mustrated with drawings of modern tools, appliances, and 

THE METAL TURNER'S HANDYBOOK, 

trat^ons"'^'^ Manual for Workers at the Foot-Lathe. With over 100 Illus- 

THE WOOD TURNER'S HANDYBOOK. 

A Practical Manual for Workers at the Lathe. With over 100 Illustrations. 

l,;n,.J13° recommend the book to young turners and amateurs. A multitude of workmen hi2 
hitherto sought m vaui for a manual of this special industry. "-J/aAaw.Vaf Sw/ workmen have 

THE WATCH JOBBER'S HANDYBOOK. 

A Practical Manual on Cleaning, Repairing, and Adjusting. With upwards of 
^00 lllustrQtions ..... -< i« 

this inlx^eS'o'rS^i?^^^^^^^^^^ -I"'- and s^'d'^ 

THE PATTERN MAKER'S HANDYBOOK. 

A Practical Manual on the Construction of Patterns for Founders Wi 

upwards of 100 Illustrations < 

"A most valuable, if not indispensable manual for the pattern mtike'r."~Kiitrw/ed^e ' 

THE MECHANIC'S WORKSHOP HANDYBOOK. 

A Practical Manual on Mechanical Manipulation, embracing Information 
on various Handicraft Processes. With Useful Notes and Miscellaneous 
Memoranda. Comprising about 200 Subjects . . -1 in 

...^ • , a"",'^ cliver and useful book, which should be found in every workshop • 'and it shn ,1H 
certainly find a place in all technical schools. "-SoiKrrfaj. Kemeii,. worKsnop , ana it should 

THE MODEL ENGINEER'S HANDYBOOK. 

A Practical Manual on the Construction of Model Steam Engines With 
upwards of 100 Illustrations. 1 /n 

"Mr. Hasluck has produced a very good little book."— £Ki7rf£n ' ' 

THE CLOCK JOBBER'S HANDYBOOK. 

A Practical Manual on Cleaning, Repairing, and Adjusting. With upwards of 

^ 100 Illustrations 1 /n 

" It is of inestimable service to those commencing the trade."— C<rae«frj/ Stattdard ' 

THE CABINET MAKER'S HANDYBOOK. 

A Practical Manual on the Tools, Materials, Appliances, and Processes 
employed m Cabinet Work. With upwards of li, Illustrations . -^""'^g 
have ':.f^iofit^:^lrt^°l:^g^i^%^'^^^^^^ P-=ti"l guides we 

"^"^ inYxr^?S^'^^'^'^ HANDYBOOK OF MANUAL 

Embracing Inform_ation on the Tools, Materials, Appliances and Processes 

Jtmployed m Woodworking. With 104 Illustrations 1/0 

Opinions of i-he Press. ' ' 

Written by a man who knows, not only how work ought to be done, but how to do it and 
how to convey his knowledge to others."— i-i(Jr,>,„,-,„^ =, uui now 10 ao ir, ana 

"S'' S'"'!"'^!' '''"""f- "din'r^bly, and gives complete instructions. "-£«™<«n 

I "^^'V"^ combines the experience of a practical teacher with the manipulative skill and 
Sn b?^r H °' P'-f ^s^" °f "•■■>i"'=d mechanician, and the manuals are marveS of what 

can be produced at a popular pnce."—.S^Ai;o/w(rjrtf?-. fivci;, 01 wnac 

" Helpful to workmen of all ages and degrees of experience."_£)<nVv Chronicle 
Practical, sensible, and remarkably cheap. "-5r„,r„,a/ o/Education 
Concise, clear, and ptazticai"— Saturday Revie-zu. 
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LE550N5 IN COMMERCE. 

By Professor R. Gambaro, of the Royal High Commercial School at Genoa. 
Edited and Revised by James Gault, Professor of Commerce and Commercial 
Law in King's College, London. Second Edition, Revised. Crown 8vo . 3/6 
" The publishers of this work have rendered considerable service to the cause of commercial 
education by the opportune production of this volume. . . . The work is peculiarly acceptable to 
English readers and an admirable addition to existing class books. In a phrase, we thmk the work 
attains its object in furnishing a brief account of those laws and customs of British trade mth which 
the commercial man interested therein should be familiar."— C/irt?«*er of Commerce Journal. 

"An invaluable guide in the hands of those who are preparing for a commercial career, and 
in fact, the information it contains on matters of business should be impressed on every one."— 
Cou7iting House. 

THE FOREIGN COMMERCIAL CORRESPONDENT. 

Being Aids to Commercial Correspondence in Five Languages— English, 
French, German, Italian, and Spanish. By Conrad E. Baker. Third 
Edition, Carefully Revised Throughout. Crown 8vo, cloth. 

f Just Published. 4/6 

"Whoever wishes to correspond in all the languages mentioned by Mr. Baker carmot do 
better than study this work, the materials of which are excellent and conveniently arranged. They 
consist not of entire specimen letters, but— what are far more useful— short passages, sentences, or 
phrases expressing the same general idea in various forms." — Aihentzu7n. 

- " A careful examination has convinced us that it is unusually complete, well arranged and 
reliable. The book is a thoroughly good one."Sc/toolmaster. 



FACTORY ACCOUNTS: their PRINCIPLES & PRACTICE. 

A Handbook for Accountants and Manufacturers, with Appendices on the 
Nomenclature of Machine Details; the Income Tax Acts; the Rating of 
Factories; Fire and Boiler Insurance; the Factory and Workshop Acts, _&c., 
including also a Glossary of Terms and a large number of Specimen Rulings. 
By Emile Garcke and J. M. Fells. Fourth Edition, Revised and Enlarged. 

Demy 8vo, 250 pp., strongly bound 6/0 

"A very interesting description of the requirements of Factory Accounts. . . . The principle 

of assimilating the Factory Accounts to the general commercial books is one which we thoroughly 

agree with." — Accountants' Journal, 

"Characterised by extreme thoroughness. There are few owners of factories who would not 

derive great benefit from the perusal of this most admirable work." — Local Governmciit Chronicle. 

MODERN METROLOGY. 

A Manual of the Metrical Units and Systems of the present Century. With 
an Appendix containing a proposed English System. By Lowis D. A. 
Jackson, A. M. Inst. C. E., Author of "Aid to Survey Practice," &c. Large 

crown 8vo, cloth 12/6 

"We recommend the work to all interested in the practical reform of our weights and 
measures. "—A'aft«-e. 

A SERIES OF METRIC TABLES. 

In which the British Standard Measures and Weights are compared with those 
of the Metric System at present in Use on the Continent. ByC. H. Dowling, 

C.E. Svo, strongly bound 10/6 

"Mr. Dowling's Tables are well put together as a ready reckoner for the conversion of one 
system into the other." — Athcncetmi. 

THE IRON AND METAL TRADES' COMPANION. 

For Expeditiously Ascertaining the Value of any Goods bought or sold by 
Weight, from 15. per cwt. to 112s. per cwt., and from one farthing per pound to 
one shilling per pound. By Thomas Downie. 396 pp., leather . . 9/0 

" A most useful set of tables, nothing like them before existed. "—^Ki/rfiwp- News. 

" Although speci.iliy adapted to the iron and metal trades, the tables will be found useful ni 
every other business in which merchandise Is bought and sold by weight."— iSai/a/ay Ncius. 
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NUMBER, WEIQHT, AND FRACTIONAL CALCULATOR. 

Containing upwards of 250,000 Separate Calculations, showing at a Glance the 
Value at 422 Different Rates, ranging from th of a Penny to 20s. each, or per 
cwt., and ;^2o per ton, of any number of articles consecutively, from i to 470. 
Any number of cwts., qrs., and lbs., from i cwt. to 470 cwts. Any number of 
tons, cwts., qrs., and lbs., from i to 1,000 tons. By William Chadwick, 
Public Accountant. Third Edition, Revised. 8vo, strongly bound . 1 8/0 
" It is as easy of reference for any answer or any number of answers as a dictionary. For 
making- up accounts or estimates tlie book must prove invaluable to all who have any considerable 
quantity of calculations involving p^ce and measure in any combination to do." — Engineer. 
"The most perfect work of the kind yet prepared."— G/aj'^ow/fera/rf. 



THE WEIQHT CALCULATOR. 

Being a Series of Tables upon a New and Comprehensive Plan, exhibiting at 
one Reference the exact Value of any Weight from 1 lb. to 15 tons, at 300 
Progressive Rates, from id. to i68s. per cwt., and containing 186,000 Direct 
Answers, which, with their Combinations, consisting of a single addition 
(mostly to be performed at sight), will aiTord an aggregate of 10,266,000 
Answers ; the whole being calculated and designed to ensure correctness and 
promote despatch. By Henry Harben, Accountant. Fifth Edition, carefully 
Corrected. Royal 8vo, strongly half-bound £"| 5g, 

"A practical and useful work of reference for men of business generally."-— Ironmoft^er. 

"Of priceless value to business men. It is a necessary book in all mercantile offices" — 
Ske0eld Independent. 

THE DISCOUNT GU5DE. 

Comprising several Series of Tables for the Use of Merchants, Manufacturers, 
Ironmongers, and Others, by which maybe ascertained the Exact Profit arising 
from any mode of using Discounts, either in the Purchase or Sale of Goods, and 
the method of either Altering a Rate of Discount, or Advancing a Price, so as 
to produce, by one operation, a sum that will realise any required Profit after 
allowing one or more Discounts : to which are added Tables of Profit or 
Advance from ij to go per cent., Tables of Discount from to gSf per cent., 
and Tables of Commission, &c., from \ to 10 per cent. By Henry Harben, 
Accountant. New Edition, Corrected. Demy 8vo, half-bound . £1 5s. 
" A book such as this can only be appreciated by business men, to whom the saving of time 

means saving- of money. The work must prove of great value to merchants, manufacturers, and 

general traders. "—^riftjA Trade Journal. 

TABLES OF WAQE5. 

At 54, 52, 50 and 48 Hours per Week. Showing the Amounts of Wages from 
One quarter of an hour to Sixty-four hours, in each case at Rates of Wages 
advancing by One Shilling from 4s. to 55s. per week. By Thos. Gaebutt, 
Accountant. Square crown Svo, half-bound 6/0 

IRON=PLATE WEIQHT TABLES. 

For Iron Shipbuilders, Engineers, and Iron Merchants. Containing the 
Calculated Weights of upwards of 150,000 different sizes of Iron Plates from 
I foot by 6 in. by \ in. to lo-feet by 5 feet by i in. Worked out on the Basis of 
40 lbs, to the square foot -of Iron of i inch in thickness. By H. Buri.inson 
and W. H. Simpson. 4to, half-bound Ss. 



MATHEMATICAL TABLES (ACTUARIAL), 

Comprising Commutation and Conversion Tables, Logarithms, Cologarithms, 
Antilogarithms and Reciprocals. By J. W. Gordon. Royal Svo, mounted 
on canvas, in cloth case. [Just Published. 5/0 
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AGRICULTURE, FARMING, 
GARDENING, &c. 



THE COMPLETE GRAZIER AND FARMER'S AND 
CATTLE BREEDER'S ASSISTANT. 

A Compendium of Husbandry. Originally Written by William Youatt. 
Fourteenth Edition, entirely Re-written, considerably Enlarged, and brought 
up to Present Requirements, by William Fream, LL.D., Assistant Com- 
missioner, Royal Commission on Agriculture, 1893, Author of " The Elements 
of Agriculture," &c. Royal 8vo, 1,100 pp., with over 450 Illustrations, 
handsomely bound. \ Just Published. £1 11s. 6d. 

summary of contents. 

Book VII. on the Breeding, Rearing, 
and Management of poultry. 

book VIII. ON FARM OFFICES AND 



BOOK I. ON THE VARIETIES, BREEDING, 
REARING, FATTENING AND MANAGE- 
MENT OF Cattle. 

Book II. On the Economy and man- 
agement of the dairy. 

book III. On the Breeding, Rearing, 
AND Management of horses. 

Book iv. On the breeding, Rearing, 
and Fattening of Sheep. 

book v, on the breeding, rearing, 
AND Fattening of Swine. 

BOOK VI. ON THE Diseases of Live 
Stock. 



IMPLEMENTS OF HUSBANDRY. 

Book IX. On the culture and man- 
agement OF Grass lands. 

Book x. On the Cultivation and 
application of grasses, pulse and 

ROOTS. 

BOOK XI. On Manures and their 
APPLICATION TO Grass land and 

CROPS. 

BOOK XII. Monthly calendars of 
Farmwork. 



Opinions of the Press on the New Edition. 

" Dr. Fream is to be congratulated on the successful attempt he has made to give us a work 
which -wiU at once become the standard classic of the farm practice of the country-. We beheve 
that it will be found that it has no compeer among the many works at present in existence. ■ • ■ 
The illustrations are admirable, while the frontispiece, which represents the well-known bull, 
New Year's Gift, owned by the Queen, is a work of art,"— TAfi Times. 

" The book must be recognised as occupying the proud position of the most exhaustive work 
of reference in the English language on the subject -with which it deals." — Athemzunt. 

"The most comprehensive guide to modem farm practice that exists in tlie English language 
to-day. . . . The book is one that ought to be on every farm and in the library of every land 
owner." — Mark Lane Express. - 4. ^ 

"In point of exhaustiveness and accuracy the work will certamly hold a pre-emment ana 
unique position among books dealing with scientific agricultural practice. It is, in fact, an agricul- 
tural library of itself."— A'^fr^A British Agriailtiirist. . , u * 

" A compendium of authoritative and well-ordered knowledge on every conceivable branch ot 
the work of the live stock farmer ; probably without an equal in this or any other country. — 
Yorkshire Post. 

FARM LIVE 5T0CK OF GREAT BRITAIN. 

By Robert Wallace, F.L.S., F.R.S.E., &c., Professor of Agriculture and 
Rural Economy in the University of Edinburgh. Third Edition, thoroughly 
Revised and considerably Enlarged. With over 120 Phototypes of i^ize 
Stock. Demy 8vo, 384 pp., with 79 Plates and Maps, cloth. . . 1 2/6 
"A really complete work on the history, breeds, and management of the farm stock of Great 
Britain, and one which is likely to find its way to the shelves of every country genUemans hbrary. 
— The Times. _ . . . . . , j r j 

"The latest edition of 'Farm Live Stock of Great Bntam' is a production to be proud of, and 
its issue not the least of the services which its author has rendered to agricultural science. — 
Scottish Farmer. ■ t 

"The book is very attractive, . . . and we can scarcely imagine the existence ot a 
farmer who would not like to have a copy of this beautiful and useful work,"— iWarA Lane Express. 

NOTE=BOOK OF AGRICULTURAL FACTS & FIGURES 

FOR FARMERS AND FARM STUDENTS. 

By Primrose McConnell, B.Sc, Fellow of the Highland and Agricultural 
Society, Author of " Elements of Farming." Sixth Edition, Re-WTitten, Revised, 
and greatly Enlarged. Fcap. 8vo, 480 pp., leather. [Just Published. 6/0 

SUMMARY OF CONTENTS ; SURVEYING AND LETOLLING. — WEIGHTS AND 

Measures. — machinery and buildings. — Labour. — operations. — Draining. — 

EMBANKING.- GEOLOGICAL MEMORANDA.— SOILS.- MANURES.— CROPPING.— CROPS.- 

rotations — "Weeds.— Feeding. — dairying.— Live Stock. — horses. — cattle. — 

SHEEP.— PIGS.— POULTRY.— FORESTRY.— HORTICULTURE.— miscellaneous. 

" No farmer, and certainly no agfricultural student, ought to be without this mtdtum-in-parfo 
manual of all subjects connected with the farm."— iVtJjVA British Asnadlurtst. 

" This little pocket-bool; contains a arge amount of useful mformation upon all kinds ot agri- 
cultural subiects. Something of the kind has long been wanted."— La7ic Express. _ 

" The amount of information it contains is most surprising ; the arrangement of the matter is 
so methodical— although so compressed— as to be Intellisible to everyone who takes a glance through 
its pages. They teem with information." — Farm and H<mte: 
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BRITISH DAIRYING. 

A Handy Volume on the Work of the Dairy- Farm. For the Use of Technical 
Instruction Classes, Students in Agricultural Colleges and the Working Dairy- 
Farmer. By Prof. J. P. Sheldon. With Illustrations. Second Edition, 
Revised. Crown 8vo, cloth. [ Just Published. 2/6 

" Confidently recommended as a useful text-book on dairy farming. " — AgriaeKiiral Gazette. 

" Probably tlie best half-crown manual on dairy work that has yeC been produced." — North 
BriHsh A^rictiiturist. 

" It is the soundest little work we have yet seen on the subject." — The Timfs. 

MILK, CHEESE, AND BUTTER. 

A Practical Handbook on their Properties and the Processes of their Produc- 
tion. Including a Chapter on Cream and the Methods of its Separation from 
Milk. By John Oliver, late Principal of the Western Dairy Institute, 
Berkeley. With Coloured Plates and 200 Illustrations. Crown 8vo, cloth. 

7/6 

" An exhaustive and masterly production. It may be cordially recommended to all students 
and practitioners of dairy science." — North British Agriculturist. 

"We recommend this very comprehensive and carefully- written book to dairy-farmers and 
students of dairying. It is a distinct acquisition to the library of the agriculturist. — Agricultural 
Gazette, 

SYSTEMATIC SMALL FARMING. 

Or, The Lessons of My Farm. Being an Introduction to Modern Farm 
Practice for Small Farmers. By R. Scott Burn, Author of " Outlines of 

Modern Farming," &c. Crown 8vo, cloth 6/0 

" This is the corapletest book of its class we have seen, and one which every amateur farmer 
will read with pleasure, and accept as a guide." — Field. 

OUTLINES OF MODERN FARMING. 

By R. Scott Burn. Soils, Manures, and Crops — Farming and Farming 
Economy — Cattle, Sheep, and Horses — Management of Dairy, Pigs, and 
Poultry — Utilisation of Town-Sewage, Irrigation, &;c. Sixth Edition. In One 
Vol., 1,250 pp., half-bound, profusely Illustrated 1 2/0 

FARM ENGINEERING, The COMPLETE TEXT=BOOK of. 

Comprising Draining and Embanking ; Irrigation and Water Supply ; Farm 
Roads, Fences and Gates ; Farm Buildings ; Barn Implements and Machines; 
Field Implements and Machines ; Agricultural Surveying, &c. By Professor 
John Scott. In One Vol., 1,150 pp., half-bound, with over 600 Illustrations. 

12/0 

" Written -ivith great care, as well as v/ith knowledge and ability. The author has done his 
work well; we have found him a very trustworthy guide wherever we have tested his statements. 
The volume will be of great value to agricultural students." — Mark La7te Express. 

THE FIELDS OF GREAT BRITAIN. 

A Text-Book of Agriculture. Adapted to the Syllabus of the Science and 
Art Department. For Elementary and Advanced Students. By Hugh 
Clements (Board of Trade). Second Edition, Revised, with Additions. 

i8mo, cloth 2/6 

" It is a long time since we have seen a book which has pleased us more, or which contains 
such a vast and useful fund of knowledge." — Educational Times. 

TABLES and MEMORANDA for FARMERS, GRAZIERS, 
AGRICULTURAL 5TUDENT5, 5URVEY0R5, LAND AGENT3, 
AUCTIONEERS, &c. 

With a New System of Farm Book-keeping. By Sidney Fkancis. Fifth 
Edition. 272 pp., waisccoat-pocket size, limp leather . . . •1/6 
" Weighing Jess than i oz., and occupying no more space than a match-box, it contains amass 
of facts and calculations which has never before, in such handy form, been obtainable. Every 
operation on the farm is dealt ^vith. The work may be taken as thoroughly accurate, the whole of 
the tables having been revised by Dr. Freani. We cordially recommend it." — Bell's Weekly 
Messenger. 

THE ROTHAMSTED EXPERIMENTS AND THEIR 

PRACTICAL LE5SONS FOR FARMERS. 

Part I. Stock. Part II. Crops. By C. J. R. Tipper. Crown 8vo, cloth. 

[/MS« Published. 3/6 

"We have no doubt that the book will be welcomed by a large class of farmers and others 
interested in agriculture." — Stajidxrd, 
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FERTILISERS AND FEEDINQ STUFFS. 

A Handbook for the Practical Farmer. By Bernard Dyer, D.Sc. (Lond.) 
With the Text of the Fertilisers and Feeding Stuffs Act of 1893, &c. Third 
Edition, Revised. Crown 8vo, cloth. [Just Published. 1 /O 

"This little book is precisely what it professes to be— 'A Handbook for the Practica 

Farmer.' Dr. Dyer has done farmers good service in placing: at their disposal so much useful 

information in so mtelligible a form."— TVte Ti7nes. 



BEE5 FOR PLEASURE AND PROFIT. 

A Guide to the Manipulation of Bees, the Production of Honeyj and the 
General Management of the Apiary. By G. Gordon Samson. With 
numerous Illustrations. Crown 8vo, cloth 1/0 

BOOK=KEEPINQ for FARMER5 and ESTATE OWNERS. 

A Practical Treatise, presenting, in Three Plans, a System adapted for all 
Classes of Farms. By Johnson M. Woodman, Chartered Accountant. 

Second Edition, Revised. Crown 8vo, cloth 2/6 

"The volume is a capital study of a most important 5uhiect."—Ag-riadiural Gazette. 

WOODMAN'S YEARLY FARM ACCOUNT BOOK. 

Giving Weekly Labour Account and Diary, and showing the _lncome and 
Expenditure under each Department of Crops, Live Stock, Dairy, &c., &c. 
With Valuation, Profit and Loss Account, and Balance Sheet at the End of the 
Year. By Johnson M. Woodman, Chartered Accountant. Second Edition. 

Folio, half-bound ^et 7/6 

"Contains every requisite form for keeping farm accounts readily and accurately."— 
A ^ricultitre. 

THE FORCING GARDEN. 

Or, How to Grow Early Fruits, Flowers and Vegetables. With Plans and 
Estimates for Building Glasshouses, Pits and Frames. With Illustrations. 

By Samuel Wood. Crown Svo, cloth 3/6 

"A good book, containing a great deal of valuable teaching."— Gardene7's' Mag-azine. 



A PLAIN GUIDE TO GOOD GARDENING. 

Or, How to Grow Vegetables, Fruits, and Flowers. By S. Wood. Fourth 
Edition, with considerable Additions, and numerous Illustrations. Crown 

Svo, cloth ■ * • -3/6 

" A very good book, and one to be highly recommended as a practical guide. The practical 
directions are excellent." — Aihenesw?L. 



MULTUM=IN=PARVO GARDENING. 

Or, How to Make One Acre of Land produce £6-20 a year, by the Cultivation 
of Fruits and Vegetables ; also, How to Grow Flowers in Three Glass Houses, 
so as to realise ^176 per annum clear Profit. By Samuel Wood, Author of 
"Good Gardening," &c. Sixth Edition, Crown Svo, sewed . . . 1/0 
"We are bound to recommend it as not only suited to the case of the amateur and gentle- 
man's gardener, but to the market grower."— Caj-rfe^erj' Magazine. 

THE LADIES' MULTUM=IN=PARVO FLOWER QARDEN. 

And Amateur's Complete Guide. By S. Wood. Crown 8vo, cloth . 3/6 
" Ful of shrewd hints and useful instructions, based on a hfetime of experience."— 5ct7trwmw. - 



POTATOES: HOW TO QROW AND 5H0W THEM. 

A Practical Guide to the Cultivation and General Treatment of the Potato. 
By J. Pink. Crown Svo 2/0 

MARKET AND KITCHEN GARDENING. 

By C. W. Shaw, late Editor of Gardening- Illustrated. Cloth . . 3/6 
"The most valuable compendium of kitchen and raarltet-garden work published."— 
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AUCTIONEERING, VALUING, LAND 
SURVEYING, ESTATE AGENCY, &c. 



INWOOD'S TABLES FOR PURCHASING ESTATES 
AND FOR THE VALUATION OF PROPERTIES, 

Including Advowsons, Assurance Policies, Copyholds, Deferred Annuities, 
Freeholds, Ground Rents, Immediate Annuities, Leaseholds, Life Interests, 
Mortgages, Perpetuities, Renewals of Leases, Reversions, Sinking Funds, 
&c., &c. 26th Edition, Revised and Extended by William Schooling, 
F.R.A.S., with Logarithms of Natural Numbers and Thoman's Logarithmic 
Interest and Annuity Tables. 360 pp., Demy 8vo, cloth. 

[Just Ptihlished. Net BIO 
" Those interested in the purchase and sale of estates, and in the adjustment ofcompensation 
cases, as well as in transactions in annuities, life insurances, &c., will find the present edition of 
eminent service. " — Engineering. 

" This valuable book has been considerably enlarp^ed and improved by the labours of 
Mr. Schooling:, and is now very ccmiplete indeed."— -Ecofiomisi. 

" Altogether this edition will prove of extreme value to many classes of professional men in 
saving them many long and tedious calculations." — I/ivestofs' Kcvieiu. 

THE APPRAISER, AUCTIONEER, BROKER, HOUSE 

AND ESTATE AGENT AND VALUER'S POCKET ASSISTANT. 

For the Valuation for Purchase, Sale, or Renewal of Leases, Annuities, and 
Reversions, and of Property generally ; with Prices for Inventories, &c. By 
John Wheeler, Valuer, &c. Sixth Edition, Re-written and greatly Extended 
by C. NoRRis, Surveyor, Valuer, &c. Royal 32mo, cloth . . . 5/0 
" A neat and concise book of reference, containing an admirable and clearly-arranged list of 
prices for inventories, and a very practical guide to determine the value of furniture, &c." — Siatidard. 

" Contains a large quantity of varied and useful information as to the valuation for purchase, 
sale, or renewal of leases, annuities and reversions, and of property generally, -with prices for 
inventories, and a guide to determine the value of interior fittings and other effects." — Buiicier. 

AUCTIONEERS: THEIR DUTIES AND LIABILITIES. 

A Manual of Instruction and Counsel for the Young Auctioneer. By Robert 
Squibbs, Auctioneer. Second Edition, Revised and partly Re-written. Demy 

8vo, cloth 1 2/6 

" The standard text -book on the topics of which it treats." — AtkencEum. 
"The work is one of general excellent character, and gives much information in a com- 
pendious and satisfactory form." — Bitilder. 

"May be recommended as giving a great deal of information on the law relating to 
auctioneers, in a very readable form." — Law Journal. 

" Auctioneers may be congratulated on having so pleasing a writer to minister to their special 
needs." — Solicitors' Journal. 

THE AGRICULTURAL VALUER'S ASSISTANT. 

A Practical Handbook on the Valuation of Landed Estates ; including 
Example of a Detailed Report on Management and Realisation ; Forms of 
Valuations of Tenant Right ; Lists of Local Agricultural Customs ; Scales of 
Compensation under the Agricultural Holdings Act, and a Brief Treatise on 
Compensation under the Lands Clauses Acts, &c. By ToJ\i Bright, Agricul- 
tural Valuer. Author of "The Agricultural Surveyor and Estate Agent's 
Handbook." Fourth Edition, with Appendix containing a Digest of the 
Agricultural Holdings Acts, 1883 and 1900. Crown 8vo, cloth. 

[Jtist Published. Net 6/0 
" Full of tables and examples in connection with the valuation of tenant-right, estates, labour, 
contents and weights of timber, and farm produce of all \imd5."~ A griailiural Gazette. 

" An eminently practical handbook, full of practical tables and data of undoubted interest and 
value to surveyors and auctioneers in preparing valuations of all \dnd.s." —Farrner. 

POLE PLANTATIONS AND UNDERWOODS. 

A Practical Handbook on Estimating the Cost of Forming, Renovating, 
Improving, and Grubbing Plantations and Underwoods, their Valuation for 
Purposes of Transfer, Rental, Sale or Assessment. By Tom Bright. Crown 

8vo, cloth 3/Q 

"To valuers, foresters and agents it will be a welcome aid." — North British A griculttirist. 
" Well calculated to assist the valuer in the discharge of his duties, and of undoubted interest 
and use both to surveyors and auctioneers in preparing valuations of all idnd£."~J^ene Herald. 
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AGRICULTURAL SURVEYOR AND E5TATE AGENT'S 

HANDBOOK. 

Of Practical Rules, Formulce, Tables, and Data. A Comprehensive Manual 
for the Use of Surveyors, Agents, Landowners, and others interested in the 
Equipment, the Management, or the Valuation of Landed Estates. By 
Tom Bright, Agricultural Surveyor and Valuer, Author of "The Agri- 
cultural Valuer's Assistant," &c. With Illustrations. Fcap. 8vo, Leather. 

[/7(s£ Ptiblished. Net 7/6 
" An exceedingly useful book, the contents of which are admirably chosen. The classes for 
whom the woric is intended will find it convenient to Jiave this comprtiliensive handbook accessible 
for reference," — Live Stock- Journal. 

" It is a singularly compact and well informed compendium of the facts and figures likely to 
be required in estate work, and is certain to prove of much service to those to whom it is 
addressed." — Scotsman. 

THE LAND VALUER'S BEST ASSISTANT. 

Being Tables on a very much Improved Plan, for Calculating the Value of 
Estates. With Tables for reducing Scotch, Irish, and Provincial Customary 
Acres to Statute Measure, &c. By R. Hudson, C.E. New Edition. 

Royal 32mo, leather, elastic band 4/0 

" Of incalculable value to the country gentleman and professional man." — Farmers' yournaL 

THE LAND IMPROVER'S POCKET=BOOK. 

Comprising Formulee, Tables, and Memoranda required in any Computation 
relating to the Permanent Improvement of Landed Property. By John Ewart, 
Surveyor. Second Edition, Revised. Royal 3200, oblong, leather . 4/0 
"A compendious and handy little volume," — Spectator. 

THE LAND VALUER'S COMPLETE POCKET=BOOK. 

Being the above Two Works bound together. Leather .... T/6 

HANDBOOK OF HOUSE PROPERTY. 

A Popular and Practical Guide to the Purchase, Mortgage, Tenancy, and 
Compulsory Sale of Houses and Land, including Dilapidations and Fixtures : 
with Examples of all kinds of Valuations, Information on Building and on the 
right use of Decorative Art. By E. L. Tarbuck, Architect and Surveyor. 

Sixth Edition. i2mo, cloth S/0 

" The advice is thoroughly practical." — La^u Jaurjial. 

" For all who have dealings with house property, this is an indispensable guide." — Decoration. 
" Carefully brought up to date, and much improved by the addition of a division on Fine 
Art. A well-written and thoughtful work." — Land Agents Record, 
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MODERN JOURNALISM. 

A Handbook of Instruction and Counsel for the Young Journalist. By John 
B. Mackie, Fellow of the Institute of Journalists. Crown 8vo, cloth . 2/0 
" This invaluable guide to journalism is a work which all aspirants to a journalistic career will 
read with advantage," — Journalist. 

HANDBOOK FOR SOLICITORS AND ENGINEERS 

Engaged in Promoting Private Acts of Parliament and Provisional Orders for 
the Authorisation of Railways, Tramways, Gas and Water Works, &c. 
By L. Livingstone Macassey, of the Middle Temple, Barrister- at- Law, 
M. Inst. C.E. 8vo, cloth £1 5s. 

PATENTS for INVENTIONS, HOW to PROCURE THEM. 

Compiled for the Use of Inventors, Patentees and others. By G. G. M, 
Hardingham, Assoc. Mem. Inst. C.E. , &c. Demy 8vo, cloth , -1/6 

CONCILIATION & ARBITRATION in LABOUR DISPUTES. 

A Historical Sketch and Brief Statement of the Present Position of the 
Question at Home and Abroad. By J. S. Jeans, Author of " England's 
Supremacy," &c. Crown 8vo, 200 pp., cloth 2/6 
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EVERY MAN'S OWN LAWYER. 

A Handy-Book of the Principles of Law and Equity. With a Concise 
Dictionary of Legal Terms. By A Barrister. Thirty-eighth Edition, 
carefully Revised, and including New Acts of Parliament of 1900. Com- 
prising the Co/uj^a/iies Act, /Qoo ; the Monty-Lcndcrs Act, igoo ; \X\^ Ag^-i- 
ctdtural Holdings Act, /goo; the IVorkjuens Compensation Act, iqoo ; the 
JFild Aniiiials in Captivity Pj-otcction Act, igoo ; the J-'i nance Act, /goo, and 
other enactments of the year. Judicial Decisions duriiig the year have also 
been duly noted. Crown 8vo, 750 pp., strongly bound in cloth. 

\Jitst Published. 6/8 

This Sta?ida?-d Work of Reference foTms K Complete Epitome of the 
Laws of England, compHsing {amongst other matte?-) ; 



THE Rights and wrongs of individuals— Landlord and Tenant— Vendors 
AND PuiiCHASERS— Leases and mortgages— principal and agent— Partnership 

AND companies— masters. SERVANTS AND WORKMEN— CONTRACTS AND AGREEMENTS 

—Borrowers, lenders and sureties— Sale and purchase of Goods— Cheques, 
Bills and Notes— Bills of Sale— bankruptcy— Railway and shipping Law- 
life Fire and marine ln'surance— Accident and Fidelity Insurance— criminal 
Law— Parliamentary Elections— County councils— District councils— Parish 
Councils— Municipal corporations— Libel and slander— public Health and 
Nuisances— Copyright, Patents, Trade Marks— husband and Wife— Divorce— 
infancy— Custody of Children— trustees and executors— Clergy, Church- 
wardens, &c.— Game Laws and sporting— innkeepers— Horses and dogs— taxes 
and death Duties— forms of agreements, Wills, codicils, Notices, &c. 



Wat T'/ig object of this -work is to enable those who consult it to help themselves to the 
law ; and thereby to dispense, as far as possible, -with professional assistance and advice. There 
are ma?iy -wrongs and grievances -which persons sub?nit to from ti?ne to time through ttot 
kn{rwi7ig how or where to apply for redress; a7id many persoyis have as great a dread of a 
lawyer's office as of a lion's den. JVith this book at hatid it is believed that ma7ty a SlX-AND- 
EiGHTPENCE may be saved ; many a wrofig redressed ; 7>iany a right reclaimed ; many a law 
suit avoided ; a^td many an evil abated. The work Jtas established itself as the staiidard legal 
adviser of all classes, and has also made a reputatio7i for itself as a tiseful book of refere7ice for 
lawyers residi7ig at a distajice fro7n law libraries, who are glad to have at ha7id a work 
embodyiiig rece}tt decisions atid cnacttmnts. 

Opinions of the Press. 

" It is a complete code of English Lawwritten in plain language, which all can understand. 

. . . Should be in the hands of every business man, and all who wish to abolish lawyers bills," — 
Weekly Ti77tes. 

" A useful and concise epitome of the law, compiled with considerable care." — Law Magaziiie. 

" A complete digest of the most useful facts which constitute Enghsh law," — Globe. 

"This excellent handbook. . . . Admirably done, admirably arranged, and admirably 
cheap." — Leeds Aferciiry 

"A concise, cheap, and complete epitome of the English law. So plainly written that he who 
runs m ay read, and he who reads may understand. " — Figaro. 

"A dictionary of legal facts well put together. The book is a very useful one." — Spectator. 



THE PAWNBROKER'S, FACTOR'S, AND MERCHANT'S 
GUIDE TO THE LAW OF LOANS AND PLEDGES. 

With the Statutes and a Digest of Cases. By H. C. Folkaed, Barrister-at- 
Law. Cloth 3/6 

LABOUR CONTRACTS. 

A Popular Handbook on the Law of Contracts for Works and Services. By 
David Gibbons. Fourth Edition, with Appendix of Statutss by T. F. Uttley, 
Solicitor. Fcap. 8vo, cloth . - 3/6 

SUMMARY OF THE FACTORY AND WORKSHOP ACTS 

(1878=1891). For the Use of Manufacturers and Managers. By Emile 
Garcke and J. M. Fells. (Reprinted from " Factory Accounts.") 
Crown 8vo, sewed 6d. 
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TABLES, 

ETC., 

FOR THE USE OF 

Mathematicians, Surveyors, 
Engineers, 

AND OTHER PRACTICAL COMPUTERS. 



Royal 8vo, cloth, 2IS. net. 

TABLES FOR THE FORMATION OF 

LOGARITHMS AND ANTI- LOGARITHMS TO 
TWENTY-FOUR OR ANY LESS NUMBER OF 
PLACES, with Explanatory Introduction and Historical 
Preface. By Peter Gray. 



Medium 8vo, ivith Marginal Index, 5S. net. 

TABLE OF LOGARITHMS AND ANTI- 
LOGARITHMS (Four Figures) i to 10,000, By Major- 
General Hannyngton, 



London: CROSBY LOCKWOOD & SON, 7, Stationers' Mali Court, E.G. 



TABLES, &G., FOR THE USE OF MATHEMATICIANS, SURVEYORS, ENGINEERS, &c. 



Super Royal 8vo, doth, 2IS. net. 
TABLE OF QUARTER-SQUARES OF ALL 

INTEGER NUMBERS UP TO 100,000, by which the 
product of Two Factors may be found by the aid of Addition 
and Subtraction alone. By S. L. Laundy. 



Royal 4to, cloth, 5s. net. 

A TABLE OF PRODUCTS, BY THE 
FACTORS I TO 9, OF ALL NUMBERS FROM 
I TO 100,000, by the aid of which Multiplication may be 
performed by inspection; with an Introduction explanatory of 
its use, and also of the Method of obtaining the Products of 
Numbers exceeding the limits of the Table. By S. L. Laundy. 



Royal Svo, cloth, £2. 2S. net. 
TABLES OF COMPOUND INTEREST, 

for each rate between J and 10 per Cent, per Annum, proceeding 
by Intervals of One-Eighth, and from i Year to 100 Years. — 
I. Present Value of II. Present Value of per Annum.— 

III. Amount of £l.—lV. Amount of £1 per annum. By 
LiEUT.-CoL. W. H. Cakes, A.I.A. 



Super Royal Svo, cloth, 2IS. net. 
TABLES OF THE RECIPROCALS OF 

NUMBERS, FROM l TO 100,000, with their Differences, 
by which the Reciprocals of Numbers may be obtained up to 
10,000,000. By Lieut. -Col. W. H. Cakes, A.I.A. 



London: CROSBY LOCKWOOD & SON, 7, Stationers' Hall Court, E.G. 



TABLES, &c., FOR THE USE OF MATHEMATICIANS, SURVEYORS, ENGINEERS, &c. 



Imperial 8vo, cloth, lOS. 6d. net. 

TABLES FOR FINDING THE HALF- 
YEARLY RATE OF INTEREST, FROM ij PER 
CENT. UPWARDS, realised on Stock or Bonds, bearing 
li, 2, 2\, 2j, 2i, and 3 per Cent. Half-Yearly Interest, 
issued at any Premium and redeemable at Par in any number 
of Half-Years not exceeding 60. By Lieut.-Col. \V. H. Cakes, 
A.I. A. 



Demy 8vo, cloth, £l. IIS. 6d. net. 

LOANS PAYABLE BY DRAWINGS AND 

DEBENTURE INTEREST TABLES. By Lieut.-Col. 
W. H. Cakes, A. I. A. 



Hoyal 8vo, with Index complete. Half-calf, £2. 2S. net. 
New Edition. 

TWO TABLES OF LOGARITHMS TO 

NATURAL NUMBERS, and Natural Numbers to Loga- 
rithms, for all Numbers from I to 99.999> and all Logarithms 
from -00001 to '99999 ; arranged so that the Logarithm 
or Number required is at once obtained correctly to Five 
Places of Decimals, by means of a Marginal Index, and 
without Reference to Tables of Differences in any case. By 
E. Erskine Scott. 



London: CROSBY L0CKWOOD & SON, 7, Stationers' Hall Court, E.C. 



TABLES, &c., FOR THE USE OF MATHEMATICIANS, SURVEYORS, ENGINEERS, &c. 



Royal 8vo. Price lOS. net. 

A SHORT TABLE OF LOGARITHMS AND 

ANTI-LOGARITHMS TO TEN PLACES, in Two 

Parts, whereby the Logarithm of any Number to Ten Places 
of Decimals, and the Number corresponding to any Logarithm 
to Ten Places of Decimals, may be readily and correctly found, 
to which is added a Complete List of Constants, with Formute 
for their Application. By E. Erskine Scott. 



Deiny 8vo, 76 pp. Price Js. 6d. net; with Marginal 
TImvib Index, 12s. 6d. net. 

AN IMPROVED TABLE OF FIVE-FIGURE 

LOGARITHMS, arranged with a view to securing the best 
possible combination of accuracy and speed in use, and with 
special regard to avoiding unnecessary fatigue to the eyes. 
By E. Erskine Scott. 



Super Royal 8vo, 602 pp., cloth, 3OS. net. 
LOGARITHMIC TABLES TO SEVEN 

PLACES OF DECIMALS, containing Logarithmic Sines 
and Tangents to every Second of the Circle, with Arguments, 
in Space.and Time. Revised Editio7i. With additional Preface 
and Examples, by Major-General Hannyngton, F.I. A., F.S.S. 
By Robert Shortrede, F.R.A.S., &c. 



London: CROSBY LOCKWOOD & SON, 7, Stationers' Hall Court, E.G. 
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2 weale's scientific anb technical series. 



CIVIL ENGINEERING & SURVEYING. 
OItII Engineering. 

By Henry Law, M.Inst.C.E. Including a Treatise on Hydraulic 
Engineering by G. R. Burnell, M.I.C.E. Seventh Edition, revised, 
with Large Additions by D. IC. Clark, M.LC.E. . . . 6/6 

Pioneer Engineering: 

A Treatise on the Engineering Operations connected with the Settlement of 
Waste Lands in New Countries. By Edward Dobson, M.Inst.C.E. 
With numerous Plates. Second Edition 4/6 

Iron Bridges of Moderate Span: 

Their Construction and Erection. By Hamilton W. Psndred. With 40 
Illustrations 2/0 

Iron and Steel Bridges and Yiaducts. 

a Practical Treatise upon their Construction for the use of Engineers, 
Draughtsmen, and Students. By Francis Campin, C.E. With numerous 
Illustrations 3/6 

Constructional Iron and Steel Work, 

As applied to Public, Private, and Domestic Buildings. By Francis 
Campin, C.E 3/6 

Tubular and other Iron Girder Bridges. 

Describing the Britannia and Conway Tubular Bridges. By G. Drysdale 
Dempsey, C.E. Fourth Edition 2/0 

Materials and Construction: 

A Theoretical and Practical Treatise on the Strains, Designing, and Erec- 
tion of Works of Construction. By Francis Campin, C.E. . . 3/0 

Sanitary Work in the Smaller Towns and in Villages. 

By Charles Slagg, Assoc. M.Inst.C.E. Third Edition . . 3/0 

Roads and Streets (The Construction of). 

In Two Parts : I. The Art of Constructing Common Roads, by H. 
Law, C.E., Revised by D. K. Clark, C.E. ; II. Recent Practice: In- 
cluding Pavements of Wood, Asphalte, &c. By D. K. Clark, C.E. 4/6 

Oas Works (The Construction of), 

And the Manufacture and Distribution of Coal Gas. By S. Hughes, C.E. 
Re-written by William Richards, C.E. Eighth Edition . . 5/6 

Water Works 

For the Supply of Cities and Towns. With a Description of the Principal 
Geological Formations of England as influencing Supplies of Water. By 
Samuel Hughes, F.G.S., C.E. Enlarged Edition .... 4/O 

The Power of Water, 

As applied to drive Flour Mills, and to give motion to Turbines and other 
Hydrostatic Engines. By Joseph Glynn, F.R.S. New Edition . 2/0 

Wells and Well- Sinking. 

By John Geo. Swindell, A.R.I. B. A., and G. R. Burnell, C.E. Revised 
Edition. With a New Appendix on the Qualities of Water. Illustrated 2/0 

The Drainage of Ijands, Towns, and Buildings. 

By G. D. Dempsey, C.E. Revised, with large Additions on Recent 
Practice, by D. K. Clark, M.I.C.E. Third Edition . . . 4/6 

The Blasting and Quarrying of Stone, 

For Building and other Purposes. With Remarks on the Blowing up of 
Bridges. By Gen. Sir J. BuRGOYNE, K.C.B 1/6 

Foundations and Concrete Works. 

with Practical Remarks on Footings, Planking, Sand, Concrete, B^ton, 
Pile-driving, Caissons, and CoiFerdams. By E. DoBSON, M.R.I.B.A. 
Eighth Edition 1/6 
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Pneumatics, 

Including Acoustics and tile Phenomena of Wind Currents, for the Use of 
Beginners. By Charles Tomlinson, F.R.S. Fourth Edition 1/6 

liand and Engineering Surveying. 

For Students and Practical Use. By T. Baker, C.E. Eighteenth Edition, 
Revised and Extended by F. E. Dixon, A.M. Inst. C.E., Professional 
ciate of the Institution of Surveyors. With numerous Illustrations and two 
Lithographic Plates Uust jiuWisAed 2/0 

Mensuration and Measuring. 

For Students and Practical Use. With the Mensuration and Levelling of 
Land for the purposes of Modern Engineering. By T. Baker, C.E. New 
I Edition by E. Nugent, C.E. . . ... . . ^ /g 



MINING AND METALLURGY. 
Mineralogy, 

e^n^ted""w^ood'cl^tstd%Yafes!' "^'^^ 

Coal and Coal Mining, 

A Rudimentary Treatise on. By the late Sir Warington W. Smyth, 
F.R.S. Eighth Edition, revised and extended by T. FoRSTER Brown 

Metallurgy of Iron. 3/6 

Containing Methods of Assay, Analyses of Iron Ores, Processes of Mana- 

niusYratt^r" SWth^FH-r^" ^i^^----. ^ -G-S. wTth Su„ 

mt '""strations. Sixth Edition, revised and enlarged . c/n 

The Mineral Surveyor and Valuer's Complete Guide. 

SguTar S'urv^ing ^'■-"'' Edition, with an Appendix^n Magnetic and 

Slate and Slate Quarrying: 

.Scientific, Practical, and Commercial. By D. C. Davies, F.G S. With 
numerous Illustrations and Folding Plates Fourth Edition . 3/S 

w*, °^ Mining and Quarrying, 

-cti5!-^Bn™?[^,'i!^sr^si?on^ts?s^^ 

Subterraneous Surveying, 

c't "nlust'JatTd .""^ T. Baker, 

Mining Tools. 

BrlS'schoof of Mines'" ^^^^^-^ °" fining at the 

Mining Tools, Atlas 

?oJi^:&^'scal^.^":;o nmstrationsof Minin. 

Physical Geology, 

^y^^A.^Ti^kti°.tir'&t^':'= "^"'^'--^ °f 

Historical Geology, • . . . 

?A™';lr^i,lc*'to?dcur' ^"■'^'•"^■'■^ -Rudiments.- By Ra.ph 

Geology, Physical and Historical. 

S°?hfi"? °'' " Phyfi,^al Geology," which sets forth the Leading Principle, 
of the Science; and "Historical Geology," which treats of the llineral Sij 
?SE,'F.aS °' ^""'^ " successive epoch By rI?^ 

Bleotro-Metaliurgy, 

Practically Treated. By Alexander Watt. Tenth Edition .riW./1 
and revised, including the most Recent Processes . . ' . 
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MECHANICAL ENGINEERING. 
The Workman's Manual of Engineering Drawing. 

By John Maxton, instructor in Engineering Drawing, Royal Naval 
College, Greenwich. Seventh Edition. 300 Plates and Diagrams . 3/6 

Fuels : Solid, Liquid, and Gaseous. 

Their Analysis and Valuation. For the Use of Chemists and Engineers. 
By H. J. Phillie^s, F.C.S., formerly Analytical and Consulting Chemist 
to the Great Eastern Railway. Third Edition 2/0 

Fuel, Its Combustion and Economy. 

Consisting of an Abridgment of " A Treatise on the Combustion of Coal and 
the Prevention of Smoke." By C. W. Williams, A.I.C.E. With Exten- 
sive Additions by D, K. Clark, M.Inst. C.E. Fourth Edition . 3/6 

The Boilermaker's Assistant 

In Drawing, Teniplating, and Calculating Boiler Work, &c. By J. Court- 
ney, Practical Boilermaker. Edited by D. K. Clakk, C.E. . 2/0 

The Boiler-Maker's Ready Reckoner, 

With Examples of Practical Geometry and Xemplating for the Use of 
Platers, Smiths, and Riveters. By John Courtney. Edited by D. K. 

Clark, M.I. C.E. Fourth Edition 4/0 

The last two Works in One Volume, half-hound, entitled " The Boiler- 
maker's Ready-Reckoner and Assistant." By J. Courtney and 
D. K. Clark. Price 7/0. 

Steam Boilers : 

Their Construction and Management. By R. Armstrong, C.E. Illustrated 

1/6 

Steam and Machinery Management. 

A Guide to the Arrangement and Economical Management of Machinery. 
By M. Powis Bale, M.Inst.M.E 2/6 

Steam and the Steam Engine, 

Stationary and Portable. Being an Extension of the Treatise on the Steam 
Engine of Mr. J. Sewell. By D. K. Clark, C.E. Fourth Edition 3/6 

The Steam Engine, 

A Treatise on the Mathematical Theory of, with Rules and Examples for 
Practical Men. By T. Baker, C.E 1/6 

The Steam Engine. 

By Dr. Lardner. Illustrated 1/6 

Locomotive Engines, 

By G. D. Dempsey, C.E. With large Additions treating of the Modern 
Locomotive, by D. K. Clark, M. Inst.C.E 3/0 

Locomotive Engine-Driving. 

A Practical Manual for Engineers in charge of Locomotive Engines. By 
Michael Reynolds. Tenth Edition. 3J. 6d. limp ; cloth boards . 4/6 

Stationary Engine-Driving. 

A Practical Manual for Engineers in charge of Stationary Engines. By 
Michael Reynolds. Sixth Edition. 3J. 6d. limp ; cloth boards . 4/6 

The Smithy and Forge. 

Including the Farrier's Art and Coach Smithing. By W. J. E. Crane. 
Fourth Edition 2/6 

Modern Workshop Practice, 

As applied to Marine, Land, and Locomotive Engines, Floating Docks, 
Dredging Machines, Bridges, Ship-building, &c. By J. G. Winton. 
Fourth Edition, Illustrated 3/6 

Mechanical Engineering. 

Comprising Metallurgy, Moulding, Casting, Forgmg, Tools, Workshop 
Machinery, Mechanical Manipulation, Manufacture of the Steam Engine, 
&c. By Francis Campin, C.E. Third Edition .... 2/6 

Details of Machinery. 

Comprising Instructions for the Execution of various Works in Iron in the 
Fitting-Shop, Foundry, and Boiler-Yard. By Francis Cami'IN, C.E. 3/0 
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Ellementary Engineering: 

A Manual for Young Marine Engineers and Apprentices. In the Form of 
Questions and Answers on Metals, Alloys, Strength of Materials, &c. 
By J. S. Brewer. Fourth Edition 1/6 

Power in Motion : 

Horse-power Motion, Toothed-Wheel Gearing, Long and Short Driving 
Bands, Angular Forces, &c. By James Aemouh, C.E. Third Edition 2/0 

Iron and Heat, 

Exhibiting the Principles concerned in the Construction of Iron Beams, 
Pillars, and Girders. By J. Armour, C.E. . . . 2/6 

Practical Mechanism, 

And Machine Tools. By T. Baker, C.E. With Remarks on Tools and 
Machinery, by J. Nasmyth, C.E 2/6 

Mechanics : 

Being a concise Exposition of the General Principles of Mechanical Science, 
and their Applications. 13y Charles Tomlinson, F.R.S. . 1 /6 

Cranes (The Construction of), 

And other Machinery for Raising Heavy Bodies for the Erection of Build- 
ings, &c. By Joseph Glynn, F.R.S 1/6 



NAVIGATION, SHIPBUILDING, ETC. 
The Sailor's Sea Book: 

A Rudimentary Treatise on Navisiation. By James Greenwood, B.A. 
With numerous Woodcuts and Coloured Plates. New and enlarged 
Edition. By W. H. Ro.ssER 2/6 

Practical Navigation. 

Consisting of The Sailor's Sea-Book, by James Greenwood and W. H. 
RosSER ; together with Mathematical and Nautical Tables for the Working 
of the Problems, by Henry Law, C. E., and Prof. J. R. Young . 7/0 

Navigation and Nautical Astronomy, 

In Theory and Practice. By Prof. J. R.. Young. New Edition. 2/6 

Mathematical Tables, 

For Trigonometrical, Astronomical, and Nautical Calculations ; to which is 
prefi.ted a Treatise on Logarithms. By H. Law, C.E. Together with a 
Series of Tables for Navigation and Nautical Astronomy. By Professor J. 
R. Young. New Edition 4/0 

Masting, Mast-Making, and Kigging of Ships. 

Also Tables of Spars, Rigging, Blocks ; Chain, Wire, and Hemp Ropes, 
&c., relative to every class of vessels. By lioBERT Kipping, N.A. . 2/0 

Sails and Sail-Making. 

With Draughting, and the Centre of Effort of the Sads. By Robert 
Kipping, N.A : 2/6 

Marine Engines and Steam Yessels. 

By R. Mukrav, C.E. Eighth Edition, thoroughly revised, with Addi- 
tions by the Author and by George Carlisle, C.E. . . . 4/6 

Naval Architecture : 

An Exposition of Elementary Principles. By James Peake . . 3/6 

Ships for Ocean and River Service, 

Principles of the Construction of. By Hakon A. Sommerfeldt . 1 /6 

Atlas of Engravings 

To Illustrate the above. Twelve large folding Plates. Royal 4to, cloth 7/6 

The Forms of Ships and Boats. 

By W Bland. Ninth Edition, with numerous Illustrations and 
Models .... 1/6 
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ARCHITECTURE AND THE 
^' BUILDING ARTS. 

Constructional Iron and Steel Work, 

As applied to Public, Private, and Domestic Buildings. By Francis 
Campin, C.E i 3/6 

Building Sstates : 

a Treatise on the Development, Sale, Purchase, and Management of Build- 
ing Land. By F. Maitland. Third Edition 2/0 

The Science of Building : 

An Elementary Treatise on the Principles of Construction. By E. WvNI> 
HAM Tarn, M.A. Lond. Fourth Edition jj/Q 

The Art of Building : 

General Principles of Construction, Strength, and Use of Materials, Working 
Drawings, Specifications, &c. By Edward Dodson, M.E..I.B.A. . 2/0 

A Book on Building, 

Civil and Ecclesiastical, By Sir Edmund Beckett, Q.C. (Lord Grim- 
thorpe). Second Edition 4/6 

Dwelling-Houses (The Srection of). 

Illustrated by a Perspective View, Plans, and Sections of a Pair of Villas, with 
Specification, Quantities, and Estimates. By S. H. Brooks, Architect 2/6 

Cottage Building. 

By C. Bruck Allen. Eleventh Edition, with Chapter on Economic Cot- 
tages for Allotmenls, by E. E. Allen, C.E 2/0 

Aooustics in Relation to Architecture and Building; 

The Laws of Sound as applied to the Arrangement of Buildings. By Pro- 
fessor T. Roger Smith, F.R. LB. A. New Edition, Revised . .1/6 

The Rudiments of Practical Bricklaying. 

General Principles of Bricklaying ; Arch Drawing, Cutting, and Setting ; 
Pointing ; Paving, Tiling, &c. By Adam Hammond. With 68 Woodcuts 

1/6 

The Art of Practical Brick Cutting and Setting. 

By Adam Hammond. With go Engravings 1/6 

Brickusrork : 

A Practical Treatise, embodying the General and Higher Principles of 
Bricklaying, Cutting and Setting ; with the Application of Geometry to Roof 
Tiling, &c. By F. Walker 1/6 

Bricks and Tiles, 

Rudimentary Treatise on the Manufacture of; containing an Outline of the 
Principles of Erickmaking. By E. DoBSON, M.R.LB.A. Additions by 
C. Tomlinson, F.R.S. Illustrated 3/0 

The Practical Brick and Tile Book. 

Comprising; Brick and Tile Making, by E. Dobson, M.Inst.C.E.; 
Practical Bricklaying, by A. Hammond; Bkick-cutting and Setting, 
by A. Hammond. 550 pp. with 270 Illustrations, half-bound . .6/0 

Carpentry and Joinery — 

The Elementary Principles of Carpentry. Chiefly composed from the 
Standard Work of Thomas Tredgold, C.E. With Additions, and Treatise 
on Joinery, by E. W. Tarn, M.A. Seventh Edition . . . 3/6 

Carpentry and Joinery — Atlas 

Of 35 Plates to accompany and Illustrate the foregoing hook. With 
Descriptive Letterpress. 4to . . . . . . , , 6/0 
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A Practical Treatise on Handrailing; 

Showing New and Simple IVlethods. By Geo. Collings Second EdmoDj 
Revised, including a Treatise on Stairbuilding. With Plates . Z/B 

Circular Work in Carpentry and Joinery. 

A Practical Treatise on Circular Work of Single and Double Curvature. 
By George Collings. Third Edition ^/O 

Letfo^s'in the Framing of Wood Roofs. For the Use of WorHnf 
Carpenters. By Geo. Collings 

The Construction of Roofs of Wood and Iron; 

Deduced chiefly from the Works of Robison, Tredgold, and Humber. Bv 
E. WvNDHAM Tarn, M. A., Architect. Third Edition . . .I/O 

The Joints Made and Used by Builders. 

By WvviLL J. Christv, Architect. With i6o Woodcuts . JfU 

Shoring ^pp,;^^,;^^ . ^ Handbook for the Use of Students. By GeORG. 

H. Blagrove. With 31 Illustrations I/O 

The Timber Importer's, Timber Merchant's, and 
Builder's Standard Guide. 

By R. E. Grandv 2/U 

Plumbing to the Practice of the Art or Craft of the Plumber. With 

Chip^ersSpon House Drainage and Ventilation By W„. Paton Bucha^ 
Eighth Edition, Re-written and Enlarged, with 500 Illustrations . J/O 

yentllation . p,^<,tice of the Art of Ventilating Buildings. By W. R 

Buchan, R.P., Author of " Plumbing," &c. With 170 Illustrations 3/6 

The Practical Plasterer: , „ „, „ 

A Compendium of Plain and Ornamental Plaster Work. By W. Kemp 2/0 

House Painting, Graining, Marbling, & Sign Writing. 

With a Course of Elementary Drawing, and a Co lection of Useful Receipt^ 
By Ellis A. Davidson. Eighth Edition. Coloured Plates . . 5/0 
\* The above, in cloth boards, strongly hound, 6/0 

A Grammar of Colouring, 

Applied to Decorative Painting and the Arts By George Field. N.w 
Edition, enlarged, by Ellis A. Davidson. With Coloured Plates . 3/0 

=='"'"l?aSto°«HluSs,&c. ByjAMEsW.FACEV. Illustrated 2/0 

^•■^'=*r^i?o°tt^?rt?f^°r°L^^^^^^^ 

Apartments, and the Principles of Decorative Design. By J AMES W. f ACBT. 

•»* The last two (Voris in One handsome Vol., Iialf -bound entitled " HouSS 
Decoration, Elementarv and Practical, pnce 5/U 

Portland Cement for Users. 

By Henry Faija, A.M.Inst.C.E. Third Edition, Corrected . . Z/O 

liimes. Cements, Mortars, Concretes, Mastics, Plas- 
tering, &o. , ^j. . 1 /e 

By G. R. BuRNELL C.E. Fifteenth Edition . . ■ • . I/O 
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Masonry and Stone-Cutting. 

The Principles of Masonic Projection and their application to Construction. 
By Edward DOBSON, M.R.I.B.A 2/6 

Arches, Piers, Buttresses, &c. : 

Experimental Essays on the Principles of Construction. By W. Bland. 

1 /6 

Quantities and Measurements, 

In Bricklayers', Masons', Plasterers', PKimbers', Painters', Paperhangers', 
Gilders', Smiths', Carpenters' and Joniers' Work, By A. C. Beaton 1 /6 

The Complete Measurer : 

Setting forth the Measurement of Boards, Glass, Timber and Stone. By R. 

HORTON. Sixth Edition . . 410 

*** ^^'^ ahove^ strongly boundin leather, price 5/0. 

Iiight : 

An Introduction to the Science of Optics. Designed for the Use of Students 
of Architecture, Engineering, and other Applied Sciences. By E. Wynd- 
HAM Tarn, M.A., Author of " The Science of Building," &c. . .1 /6 

Hints to Young Architects. 

By George Wightwick, Architect. Sixth Edition, revised and enlarged 
by G. HosKissON Guillaume, Architect ... . 3/S 

Architecture — Orders : 

The Orders and their jEsthetic Principles. By W. H. Leeds. Illustrated. 

1 /R 

Architecture — Styles : 

The History and Description of the Styles of Architecture of Various 
Countries, from the Earliest to the Present Period. By T. Talbot Bury 
F.R.I.B.A. Illustrated 2/0 

*,* Orders and Styles of Architecture, in One Vol., 3/S. 

Architecture — Design : 

The Principles of Design in Architecture, as deducible from Nature and 
exemplified in the Works of the Greek and Gothic Architects. By Edw 

Lacy Garbett, Architect. Illustrated 2/6 

*** ^^f ''^"^ P^^ceding Works in One handsome Vol., half bound, entitled 
Modern Architecture,"/?-/^^ 6/0- 

Perspective for Beginners. 

Adapted to Young Students and Amateurs in Architecture, Painting &c 
By George Pyne 2/0 

Architectural Modelling in Paper. 

By T. a. Richardson. With Illustrations, engraved by O. Jhvvitt 1 /6 

Glass Staining, and the Art of Painting on Glass. 

From the German of Dr. Gessert and Emanuel Otto Fromberg With 
an Appendix on The Art of Enamelling ' 2/6 

yitruTius— The Architecture of. 

In Ten Books. Translated from the Latin by Joseph Gwilt F S A 
F.R.A.S. With 23 Plates _ ' g^Q 

N-B.—This is the only Edition ^/'Vitruvius procurable at a moderate price 

Grecian Architecture, 

An Inquiry into the Principles of Beauty in. With an Historical View of the 
Kise and Progress of the Art in Greece. By the Earl of Aberdeen 1 /Q 
•»* The two preceding Works in One handsome Vol., half bound, entitled 
Ancient Architecture," price 6/0- 
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INDUSTRIAL AND USEFUL ARTS, 
Cements, Pastes, Glues, and Gums. 

A Practical Guide to the Manufacture and Application of the various 
Aggiutinants required for Workshop, Laboratory, or Office Use. With 



upwards of 900 Recipes and Formula. By H. C. Standage . . 2/0 

Clocks and Watches, and Bells, 

A Rudimentary Treatise on. By Sir Edmund Beckett, Q.C. (Lord 
Grimthorpe). Seventh Edition 4./Q 

The Goldsmith's Handbook. 

Containing full Instructions in the Art of Alloying, Melting, Reducing, 
Colouring, Collecting and Refining, Recovery of Waste, Solders, Enamels, 
&c., &c. By George E, Gee. Fifth Edition 3/0 

The Silversmith's Handbook, 



On the same plan as the Goldsmith's Handbook. By G. E. Gee. 3/0 
*^(.* Tke last two IVorks, hi One handsonie Vol., hctlf-boundy HQ- 

The Hall-Marking of Jewellery. 

Comprising an account of all the different Assay Towns of the United 
Kingdom; with the Stamps and Laws relating to the Standards and Hall- 
Marks at the various Assay Offices. By George E. Gee . . 3/0 

French Polishing and Enamelling. 

A Practical Work of Instruction, including numerous Recipes for making 
Polishes, Varnishes, Glaze- Lacquers, Revivers, &c. By R. Bitmead. 

[fust PublisJied. \ /Q 

Practical Organ Building. 

By W. E. Dickson, M.A. Second Edition, Revised, with Additions 2/6 

Coach-Building : 

A Practical Treatise. By James W. Burgess. With 57 Illustrations 2/6 

The Cabinet -Maker's Guide 

To the Entire Construction of Cabinet-Work. By R. Bitmead. 

{Just Published, 2/6 

The Brass Founder's Manual: 

Instructions for Modelling, Pattern Making, Moulding, Turning, &c. By 



W. Graham . . 2/6 

The Sheet-Metal Worker's Guide. 

A Practical Handbook for Tinsmiths, Coppersmiths, Zincworlcers, &c., with 
46 Diagrams. By W. J. E. Crane. Third Edition, revised . .1/6 

Sewing Machinery: 

Its Construction, History, &c. With full Technical Directions for Adjust- 
ing, &c. By J. W. Urquhart, C.E 2/0 

Gas Fitting : 

A Practical Handbook. By John Black. New Edition . . 2/6 



Construction of Door Xjocks. 

From the Papers of A. C. Hobbs. Edited by C. Tomlinson, F.R.S. 2/6 

The Model ijocomotive Elngineer, Fireman, and 



Engine-Boy. 

By Michael Reynolds 3/6 

The Art of Letter Painting made Easy. 

By J. G. Eadenoch. With 12 full-page Engravings of Examples . 1/6 

The Art of Boot and Shoemaking. 



Including Measurement, Last-fitting, Cutting-out, Closing and Making. By 
John Bedford Leno. With numerous Illustrations. Fourth Edition 2/0 

Mechanical Dentistry : 

A Practical Treatise on the Construction of the Various Kinds of Artificial 
Dentures. By Charles Hunter. Fourth Edition , . . 3/0 

Wood Engraving : 

A Practical and Easy Introduction to the Art. By W. N. Brown . 1 /6 

Uaundry Management. 

A Handbook for Use in Private and Public Laundries. By the Editor of 
" The Laundry Journal." 2/0 
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AGRICULTURE, GARDENING, ETC. 
Draining and Embanking: 

A Practical Treatise. By Prof. John Scott. With 68 Illustrations 1 /6 

Irrigation and Water Supply: 

A Practical Treatise on Water IMeadows, Sewage Irrigation, Warping, Sc.; 
on the Construction of Wells, Ponds, Reservoirs, &c. By Prof John 
Scott. With 34 Illustrations 1/6 

Farm Roads, Fences, and Gates: 

A Practical Treatise on the Roads, Tramways, and Waterways of the 
Farm- the Princioles of Enclosures; and the different kinds of Fences, 
Gates, and Stiles. "By Prof. John Scott. With 75 Illustrations . 1/6 

Farm Buildings : , , j r 

A Practical Treatise on the Buildings necessary for various kinds ol Jf^ms, 
their Arrangement and Construction, with Plans and Estimates. By Prof. 
John Scott. With 105 Illustrations 2/0 

Barn Implements and Machines : 

Treatine of the Application of Power and Machines used in the Threshing- 
barn, Sfockyard, Dairy, &c. By Prof. J. Scott. With 123 Illustratmns. 

Field Implements and Machines: 

With Principles and Details of Construction and Points of Excellence, their 
Management, &c. By Prof. John Scott. With 138 Illustrations 2/0 

Agricultural Surveying : . ^ . 

A Treatise on Land Surveying, Levelling, and Settmg-out ; with Directions 
for Valuing Estates. By Prof J. Scott. With 62 Illustrations . 1 /6 

Farm Engineering. . , , c -ir i ■ n . 

By Professor John Scott. Comprising the above Seven Volumes m One, 
1,150 pages, and over 600 Illu.strations. Half-bound . . . 1 2/0 

Outlines of Farm Management. 

Treating of the General Work of the Farm; Stock; Contract Work; 
Labour, &c. By R. Scott Burn 2/6 

Outlines of Landed Estates Management. 

Treating of the Varieties of Lands, Methods of Farming, Setting-out of 
Farms, Roads, Fences, Gates, Drainage, &c. By R. Scott Burn . 2/6 
*»* Tie above Vols, in One, handsomely half-bound, i>rice 6/0 

Soils, Manures, and Crops. 

(Vol. I. Outlines of Modern Farming.) By R. Scott Burn . Z/O 

Farming and Farming Economy. 

(Vol. II. Outlines of Modern Farming.) By R. Scott Burn J/O 

Stock: Cattle, Sheep, and Horses. 

(Vol. III. Outlines of Modern Farming.) By R. Scott Burn Z/b 

Dairy, Pigs, and Poultry. 

(Vol. IV. Outlines of Modern Farming.) By R. Scott Burn Z/O 

Utilization of Sewage, Irrigation, and Beclamation 
of Waste Land. 

(Vol. V. Outlines of Modern Farming.) By R. Scott Burn . 2/6 

Outlines of Modern Farming. 

By R. Scott Burn. Consisting of the above Five Volumes in Une, 
1,250 pp., profusely Illustrated, half-bound .... 1 2/0 
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Book-keeping for Farmers and ^Estate Owners. 

A Practical Treatise, presenting, in Tliree Plans, a System adapted for all 
classes of Farms. By J. M. Woodman. Third Edition, revised . 2/6 

Ready Reckoner for the Admeasurement of Land. 

By A. Arman. Fourth Edition, revised and extended by C. NoRRls 2/0 

Miller's, Corn Merchant's, and Farmer's Ready 
Reckoner. 

Second Edition, revised, with a Price List of Modern Flour Mill Machinery, 



by W. S. HUTTON, C.E 2/0 

The Hay and Straw Measurer. 

New Tables for the Use of Auctioneers, Valuers, Farmers, Hay and Straw 
Dealers, &c. By John Steele 2/0 

Meat Production. 

A Manual for Producers, Distributors, and Consumers of Butchers' Meat. 
By John Ewart 2/6 

Sheep : 

The History, Structure, Economy, and Diseases of. By W. C. Spoonek, 
M.R.V.S. Fifth Edition, with fine Engravings 3/6 

Market and Kitchen Gardening. 

By C. W. Shaw, late Editor of " Gardening Illustrated " . . . 3/0 

Kitchen Gardening Made Basy. 

Showing the best means of Cultivating every known Vegetable and Herb, 
&c., with directions for management all the year round. By George M. F. 
Glenny. Illustrated 1/6 



Cottage Gardening: 

Or Flowers, Fruits, and Vegetables for Small Gardens. By E. Hobday. 

1/6 

Garden Receipts. 

Edited by Charles W. Quin 1 /Q 

Fruit Trees, 

The Scientific and Profitable Culture of. From the French of M, Du 
Bkeuil. Fifth Edition) carefully Revised by George Glenny. With 
187 Woodcuts 3/6 

The Tree Planter and Plant Propagator : 

With numerous Illustrations of Grafting, Layering, Budding, Implements, 
Houses, Pits, &c. By Samuel Wood 2/0 

The Tree Pruner : 

A Practical Manual on the Pruning of Fruit Trees, Shrubs, Climbers, and 
Flowering Plants. With numerous Illustrations. By Samuel Wood 1 /Q 

TAe above Two Vols, in One, handsomely half-bound^ price 3/6 



The Art of Grafting and Budding. 

By Charles Baltet. With Illustrations . 



2/6 
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MATHEMATICS, ARITHMETIC, ETC. 
Descriptive Geometry, 

An Elementary Treatise on ; with a Theory of Shadows and of Perspective, 
extracted from the French of G. Monge. To which is added a Description 
of the Principles and Practice of Isometrical Projection. By J. F. Heather 
M.A. With 14 Plates 2/0 

Practical Plane Geometry : 

Giving the Simplest IVIodes of Constructing Figures contained in one Plane 
and Geometrical Construction of the Ground. By J. F. Heather, M.A. 
With 215 Woodcuts 2/0 

Analytical Geometry and Conic Sections, 

A Rudimentary Treatise on. By James Hann. A New Edition, re- 
written and enlarged by Professor J . R. Young .... 2/0 

Euclid (The Elements of ). 

With many .Additional Propositions and Explanatory Notes ; to which is 
prenxed an Introductory Essay on Logic. By Henry Law, C.E. . 2/6 

\* Sold also separately i viz: — 
Euclid. The First Three Books. By Henry Law, C.E. . , .1/6 
Euclid. Books 4, 5, 6, ir, 12. By Henry Law, C.E. . .1/6 

Plane Trigonometry, 

The Elements of. By James Hann. , •■''1/6 

Spherical Trigonometry, 

The Elements of. By James Hank. Revised by Charles H. Dow- 
ling, C.E. ] IQ 

Or ■with " Tlte Elements of Plane Trigonometry" in One Volume, 2^G 

Differential Calculus, 

Elements of the. By W. S. B. Woolhouse, F.R.A.S., &C. . .1/6 

Integral Calculus. 

By HoMERSHAM Cox, B.A. ^ IQ 

Algebra, 

The Elements of. By James Haddon, M.A. With Appendix, containing 
Miscellaneous Investigations, and a Collection of Problems . . 2/0 

A Key and Companion to the Above. 

An extensive Repository of Solved Examples and Problems in Algebra. 

By J. R.Young , , . .1/6 

Commercial Book-keeping. 

With Commercial Phrases and Forms in English, French, Italian, and 
German. By James Haddon, M.A -j /g 

Arithmetic, 

A Rudimentary Treatise on. With full Explanations of its Theoretical 
Principles, and numerous Examples for Practice. For the Use of Schools 
and for Self-Instruction. By^ J. R. Young, late Professor of Mathematics 
in Belfast College. Thirteenth Edition 1 /Q 

A Key to the Above. 

By J. R. Young ^ /Q 

Equational Arithmetic, 

Applied to Qiiestions of Interest, Annuities, L'ife Assurance, and General 
Commerce ; with various Tables by which all Calculations may be greatly 
facilitated. By W. HiPSLEY 1 /Q 

Arithmetic, 

Rudimentary, for the Use of Schools and Self-Instruction. By James 
Haddon, M.A. Revised by Abraham Arman . . . .1/6 

A Key to the Above. 

By A. Arman . . , t "1/3 
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Mathematical Instruments : 

Their Construction, Adjustment, Testing, and Use concisely Explained. 
By J. F. Heathek, M.A., of the Royal Military Academy, Woolwich, 
Fourteenth Edition, Revised, with Additions, by A. T. Walmisley, 
M.I.C.E. Original Edition, in i vol., Illustrated .... 2/0 

\* In ordering the above, be careful to say ^'Original Edition" or give tJu 
jiund'er in the Series (32), to distinguish it frofu the Enlarged Edition in 
3 vols, {as folloivs) — 

Drawing and Measuring Instruments. 

Including — I. Instruments employed in Geometrical and Mechanical Draw-i 
ing, and in the Construction, Copying, and Measurement of Maps an& 
Plans. II. Instruments used for the purposes of Accurate Measurement, 
and for Arithmetical Computations. By J. F. Heather, M.A. , 1 /S 

Optical Instruments. 

Including (more especially) Telescopes, Microscopes, and Apparatus for 
producing copies of Maps and Plans by Photography. By J. F. Heather, 
M.A. illustrated 1/6 

Surveying and Astronomical Instruments. 

Including — I. Instruments used for Determining the Geometrical Features 
of a portion of Ground. II. Instruments employed in Astronomical Ob- 
servations. By J. F. Heather, M.A. Illustrated. . . .1/6 

77i£ above three vohimes foryn an enlargement of the Author s original ivorkj 
Mathematical Instruvients^' price 2/0- (.Described at top of page.) 

Mathematical Instruments : 

t Their Construction, Adjustment, Testing and Use. Comprising Drawing, 
Measuring, Optical, Surveying, and Asironomical Instruments. By J. F. 
Heather, M.A. Enlarged Edition, for the most part entirely re-written. 
The Three Parts as above, in One thick Volume. .... 4/6 

The Slide Bule, and How to Use It. 

Containing full, easy, and simple Instructions to perform all Business Cal- 
culations with unexampled rapidity and accuracy. By Charles Hoare, 
C.E. With a Slide Rule, in tuck of cover. Seventh Edition . . 2/6 

Logarithms. 

With Mathematical Tables for Trigonometrical, Astronomical, and Nautical 
Calculations. By Henry Law, C.E. Revised Edition . . . 3/0 

Compound Interest and Annuities (Theory of). 

With Tables of Logarithms for the more Difficult Computations of Interest, 
Discount, Annuities, &c., in all their Applications and Uses for Mercantile 
and State Purposes. By Fedor Thoman, Paris. Fourth Edition . 4/0 

Mathematical Tables, 

For Trigonometrical, Astronomical, and Nautical Calculations ; to which is 
prefixed a Treatise on Logarithms. By H. Law, C.E. Together with a 
Series of Tables for Navigation and Nautical Astronomy, By Professor J. 
R. Young. New Edition 4/0 

Mathematics, 

As applied to the Constructive Arts. By Francis Campin, C.E., &c. 
Third Edition . . 3/0 

Astronomy. 

By the late Rev. Robert Main, F.R.S. Third Edition, revised and cor- 
rected to the Present Time. By W. T. Lynk, F.R.A.S. . . . 2/0 

Statics and Dynamics. 

The Principles and Practice of. Embracing also a clear development of 
Hydrostatics, Hydrodynamics, and Central Forces. By T. Baker, C.E. 
Fourth Edition . , 1/6 



14 weale's scientific and technical series. 



BOOKS OF REFERENCE AND 

MISCELLANEOUS VOLUMES. 

A Dictionary of Painters, and Handbook for Picture 
Amateurs. 

Being a Guide for Visitors to Public and Private Picture Galleries, and for 
Art-Students, includnig Glossary of Terms, Sketch of Principal Schools of 
Painting, &c. By Philippe Daryl, B.A. .... 

Painting Popularly Explained. 

^V-'' Painter, and John Times, F.S.A. Including Fresco 

Oil, Mosaic Water Colour Water-Glass, Tempera Encaustic? Miniature; 
Painting on Ivory, Vellum, Pottery, Enamel, Glass, &c. Sixth Edition 5/0 

A Dictionary of Terms used in Architecture, Build- 
ing, Engineering, Mining, Metallurgy, Archae- 
ology, the Fine Arts, &c. 

ByJoHNWEALE. Sixth Edition. Edited by R. Hunt, F.R.S. . 5/0 

Music : 

rJi^^^T'"^ ''S^ Practical Treatise. With numerous Examples. By 
Charles Child Spencer ^ 2/6 

Pianoforte, 

CHlRtESC„ILot"lNCEH ^^^^ ''"^ ' 

The House Manager. 

, A Guide to Houselieeping, Cookery, Pickling and Preserving, Household 
Work, Dairy Management Cellarage of Wines, Home-brewing and Wine- 
makmg. Gardening, &c. By An Old Housekeeper . . 3/Q 

Manual of Domestic Medicine. 

By R. Gooding, M.D. Intended as a Family Guide in all cases of 
Accident and Emergency. Third Edition, carefully revised . 2/0 

Management of Health. 

A Manual of Home and Personal Hygiene. By Rev. James Baird 1 /Q 

Natural Philosophy, 

For the Use of Beginners. By Charles Tomlinson, F.R.S. . . 1 /g 

The Elementary Principles of Electric Lighting 

w^:^^'^'^ Campbell Swinton, M.Inst.C.E., M.I.E.E Fourth 
Edition, Revised [fysi P,Mfs/,ed ^ /e 

The Electric Telegraph, 

Its History and Progress. By R. Sabine, C.E., F.S.A., &c. . . 3/0 

Handbook of Field Fortification. 

ByMajorW. W. Knollys, F.R.G.S. With 163 Woodcuts . . 3/0 

I<ogic, 

Pure and Applied. By S. H. Emmens. Third Edition . . .1/6 

Iiocke on the Human Understanding 

Selections from. With Notes by S. H. Emmens . . . .1/6 

The Compendious Calculator 

1{ rfrf"! (^.'^^"^f Or Easy and ConcUe Methods of Performing the 
various Arithmetical Operations required in Commercial and BusineS 
Transactions ; together with Useful fables, &c. By DANiErO'GoBM.>» 
Twenty-seventh Edition, carefully revised by C Norkis ^""^ o/B 
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Measures, Weights, and Honeys of all Nations. 

With an Analysis of the Christian, Hebrew, and Mahometan Calendars. 
By W. S. B. WOOLHOUSE, F.R.A.S., F.S.S. Seventh Edition . 2/6 

Grammar of the Knglish Tongue, 

Spoken and Written. With an Introduction to the Study of Comparativ* 
Philology. By Hyde Clarke, D.C.L. Fifth Edition. . . ; 1/6 

Dictionary of the English Language. 

As Spoken and Written. Containing above 100,000 Words. By HvDH 

Clarke, D.C.L 3/g 

CoJitplete lutik the Grammar, 5/6 

Composition and Punctuation, 

Familiarly Explained for those who have neglected the Study of Grammar. 
By Justin Brenan. i8th Edition 

French Grammar. 

With Complete and Concise Rules on the Genders of French Nouns. Bv 
G. L. Strauss, Ph.D ■] /g 

Bnglish-French Dictionary. 

Comprising a large number of Terms used in Engineering, Mining, &c. 
By Alfred Elwes 2/0 

French Dictionary. 

In two Parts— I. French-English. II. English-French, complete in 

One Vol 3^Q 

*** Or with the Grammar, 4./6- 

French and English Phrase Book. 

Containing Introductory Lessons, with Translations, Vocabularies of Words 
Collection of Phrases, and Easy Familiar Dialogues . . , .1/6 

German Grammar. 

Adapted for English Students, from Heyse's Theoretical and Practical 
Grammar, by Dr. G. L. Strauss \ IQ 

German Triglot Dictionary. 

By N. E. S. A. Hamilton. Part I. German-French- English. Part II. 
English-German-Prench. Part III. French-German-English . . 3/0 

German Triglot Dictionary. 

(As above). Together with German Grammar, in One Volume . 5/O 

Italian Grammar. 

Arranged in Twenty Lessons, with Exercises. By Alfred Elwes. 1 /6 

Italian Triglot Dictionary, 

Wherein the Genders of all the Italian and French Nouns are carefully 
noted down. By Alfred Elwes. Vol. I. Italian-English-French. 2/6 

Italian Triglot Dictionary. 

By Alfred Elwes. Vol. II. English-French-Italian . . . 2/6 

Italian Triglot Dictionary. 

By Alfred Elwes. Vol. III. French-Italian-English . . . 2/6 

Italian Triglot Dictionary. 

(As above). In One Vol T/6 

Spanish Grammar. 

In a Simple and Practical Form. With Exercises. By Alfred Elwes 1 /6 

Spanish-English and English-Spanish Dictionary. 

Including a large number of Technical Terms used in Mining, Engineering, 
&c., with the proper Accents and the Gender of every Noun. Bv Alfrkd 

Elwes . mi^ 

V Or with the Grammar, 6/0- • ■ • • 
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Portuguese Grammar, 

In a Simple and Practical Form. With Exercises. By Alfred Elwes 1 /6 

Portuguese -English and English -Portuguese Dic- 
tionary. 

Including a large number of Technical Terms used in Mming, Engineering, 
&c., with the proper Accents and the Gender of every Noun. By Alfred 

Elwes. Third Edition, revised 5/0 

%* Or with the Grammar, 7/0- 

Animal Physios, 

Handbook of. By DiONVsius Lardner, D.C.L. With 520 Illustrations. 

In One Vol. (732 pages), cloth boards 7/6 

Sold also in Tivo Paris, as follows: — 
Animal Physics. By Dr. Lardner. Part I., Chapters I.— VII. 4/0 
Animal Physics. By Dr. Lardner. Part II., Chapters VIII.— XVIII. 

3/0 
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Just Published, in Super Koyal 8vo, about 1,100 pages, with. 450 Illustrations, 
price 81s. 6d. strongly and handsomely bound. 

The Complete Grazier 

A COMPENDIUM OF HUSBANDET, 

Originally written by WILLIAM YOUATT, Author of "The Horse," 

"Cattle," &c. 

Thirteenth Edition, entirely re-written and considerahly enlarged by 

WILLIAM FREAM, LL.D., 

AUTHOR OF "the ELEMENTS OF AGRICULTURE," ETC. 



EXTRACT FROM ADVERTISEMENT. 

*' In carryingr out his editorial duties. Dr. Fruam has been favoured with valuable 
contributions by Prof. J, WoRTLEY Axe, Mr. E. Brown, IJr. Bernard Dyer, Mr. W. J 
Maldrn, Mr. R. H. Rew, Prof. Sheldon^ Mr. J. Sinclair, Mr. Saunders Spencer, 
and others. 

*' As regards the illustrations of the work, no pains have been spared to make them as 
representative and characteristic as possible, so as to be practically useful to the farmer 
and grazier; and an endeavour has been made to present portraits of prize-winning 
animals of all the leading" breeds, 

"On the whole, it may be safely said that no effort has been lacking- on the part of 
either Editor or Publishers to make this New Edition of ' The CosiPLErE Grazier ' a 
faithful mirror of agricultural progress and a reliable record of modem practice in farm- 
ing, and, as such, deserving of the reputation gained by the work {vide Mark Lane Ex- 
press) as 'a irp-aiise whtch ubill remain a standard work on the stthjeci as lonff as 
British afjjicjcitiirii endures.^ " 



Just Published, Demy 8vo, 384 pages, with about 75 Plates and Maps, 
Price 12s. 6d. oloth. 

Farm Live Stock 

Of Great Britain. 

BY 

ROBERT WALLACE, RLS., F.R.S.E., 

Professor of Agriculture and Rural Economy in the University of Edinburgh 
Author of " Indian Agriculture," (&c. 

Third Edition, Re-written and G-reatly Enlarged. 

Snoludi7ig ttptvards of 140 JPliototypes of Frise Steele, besides other 
Xllustrations. 



OPINIONS OP THE PRESS. 

" A valuable, if not an indispensable, addition to every agricultural library worthy of 
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HY. RICHARDSON & COMPANY, 

YORK. 



J 

AGRICULTURAL MERCHANTS 
and manufacturers of 

CHEMICAL MANURES, 



ARTIFICIAL FERTILISEES.— H. R. & Co. will be glad to_ forward to in- 
tending purchasers tlieir pamphlet (over loo pages) on Artificial Fertilisers, 
their uses, and the best sources of supply, with price lists, etc., on application. 

LINSEED CAKES— finest quality, own brand. Made entirely from well- 
screened seed ; guarantees, gs per cent, purity of seed, 12-13 per cent, oil, 29-31 
per cent, albuminoids, and not exceeding i per cent, sand, on Dr. \oeIckers 
test. Also foreign Linseed Cakes of selected brands— Russian, Polish, American, 
etc. COTTON CAKE, own brand (HRCo,, PURE), entirely froni finest new 
Egyptian seed, with guaranteed analysis ; also other approved brands. OTHER 
FOODS.— Decorticated Cotton Cakes and Meals ; the Bibby Cakes and Meals ; 
Waterloo Round, and other Corn Cakes, Rape, Cocoa-Nut Cakes, etc. ; Rice 
Meal ; Palm-Nut, Maize, and Locust Meal. 

ECONOMY IN CARRIAGE.— H. R. & Co. make a specialty of forwarding 
articles of English make— both Cakes and Manures, to their clients' stations, 
direct from the nearest point of manufacture ; and goods of foreign import direct 
from the nearest port of arrival ; thus minimising carriage. 

Offices and Works : SKELDERGATE BRIDGE, YORK. 
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